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How Latest Mercury Units Are Performing 


Unit Substation vs. Structural Steel Type 


Electronic Control for Street Lighting 


(Model 901) PORTABLE TEST INSTRU- 
MENTS available in DC, Model 901— 
and AC, Model 904, single and multiple 
ranges of wide coverage. Excellent 
scale readability and shielding. Accu- 
racy within '2 of 1%. 


SENSITIVE RELAYS a line of sensitive 
relays including the Model 705 which 
provides positive control at levels as 
low as 2 microampere. Non-chatter- 
ing magnetic contacts handle up to 
10 watts at 120 volts. 
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simplify and speed-up electrical ~ 
installations, production — ose 
details, see your local representa a 
Weston Electrical Instrument ik - 
578 Frelinghuysen Avenue, Newark 9 


d maintenance. For 
or write 
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(Model 785) INDUSTRIAL CIRCUIT 
TESTER a versatile, portable tester for 
laboratory or maintenance needs, 
where an ultra-sensitive instrument is 
required. Provides 27 AC and DC volt- 
age, AC and DC current, and resistance 
ranges. (DC sensitivity 20,000 ohms 
per volt.) 
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(Model 779, Type 1) SUPER-SENSITIVE 
ANALYZER small, light, compact, 26 
range Volt-Ohm-Milliammeter with 5 
DC voltage ranges, sensitivity of 1000 
or 20,000 ohms per volt. AC tempera- 
ture compensated. Self-contained 
power supply. Ideal for many preduc- 
tion and test requirements. 


(Model 622) ULTRA-SENSITIVE INSTRU- 
MENTS portable DC and AC Thermo 
instruments for precision measurement 
of potentials and minute currents in- 
volving electronics, thermo-couples or 
laboratory research. 


(Model 798) MULTI-PURPOSE TUBE- 
CHECKER offering provision for testing 
Receiving Tubes — Voltage Regulator 
Tubes—Light Duty Thyratron Tubes such 
as 2A4—604—884—885—2051. Scale is 
calibrated “‘Good-Bad” as well as in 
mutual conductance range. 


PANEL and SWITCHBOARD INSTRU- 
MENTS a complete line of instruments 
in all types, sizes and ranges required 
for switchboard and panel needs... 
including DC, AC power frequencies 
and radio frequency, rectifier types 
and D.B. meters. 


(Model 697) VOLT-OHM MILLIAM- 
METER one of a line of pocket-size 
meters, Model 697 combines a selec- 
tion of AC and DC voltage, DC current, 
and resistance ranges. Ideal for main- 
tenance testing and many inspection 
requirements. 


_ 


(Model 769) ELECTRONIC ANALYZER 
incorporating a conventional Volt- 
Ohm-Milliammeter with self-contained 
power source—a high-impedance elec- 
tronic Volt-Ohmmeter using 115 volt, 
60 cycle power—a stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 
megacycles. 
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QUESTIONS LIKE THESE 
fully answered . 


Il these questions and many more about 
varnished cambric insulated cables are 
fully answered in Okonite’s new 44-page 
manual on OKOVAR Wires and Cables. 
Based on nearly 40 years of manufactur- 
ing and field experience, the material in 
this bulletin includes application charts, 
cable designs and dimensions, and descrip- 
tions of the right protective covering for 
each specific condition. Engineering tables 
cover current-carrying capacities, consid- 
erations for increased current loadings, 
voltage constants, conduit capacities, 
proper bending radii, splicing instruc- 
tions, and other important data for ready 


reference. 


In these days of high installation costs 
it is vitally important to select the cable 
design that will give greatest over-all 
economy, with simple installation and op- 
erational efficiency. This OKOVAR man- 


ual shows in detail how to do exactly this. 


NW OKONITE’S NE w 
VAC. CABLE OEY 


If you haven’t already received your copy, just write us on your company 
letterhead for Bulletin OK-1046. The Okonite Company, Passaic, New Jersey. 


ON) ~< 
4 nx a 
9 THE BEST CABLE 1S YOUR BEST POLICY 


° K } Re a T E rr insulated wires and cables 
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Utilities have found that one 

gang, with Electroline Steel 
Duct-Rodding Equipment, can make a 
half-hour job out of one that formerly 
took two gangs two weeks with old-style 
equipment! 


In consequence, they have made 

amazing savings in labor cost alone. 

Add to this lower first cost, the 

~— re pete . lower handling cost, and longer 

life... then you have their reason for 

Gh dete ie osend te bee gts adopting Electroline’s speedy, economi- 


Below, Lender locked in Pick-up for or eee cal Duct-Rodding Equipment. 


either push or pull. 


The construction is simple and trouble- 
free, yet affords the outstanding advan- 
tages of easy, efficient rodding 

and great durability in service. 


Originated by Electroline — Always 
Ahead of the Field. Write for bulletins. 


i niinadtiesamaeiemmnentieentaamellt A 
Originators and Patentees of Automatic Line Splices and Dead Ends 
4121 SOUTH LA SALLE STREET a CHICAGO, ILLINOIS 


IN CANADA — POWERLITE DEVICES, LTD., TORONTO 


ELECTRICAL WORLD © November 5, 1949 





WHERE 
HIGH VOLTAGE SWITCHGEAR 
MUST BE: 


RELIABLE 
ENCLOSED 
PACKAGED 


AND YET 


LOW IN COST 


-- Ie 
ie 
di¢ 


Utilizing Alduti Interrupters and SM 
Power Fuses, S & C Metal-Enclosed 


Switchgear Units offer these impor- 


' 
' 
' 
' 
' 
' om 
' 
' 
' 
' 
' 


tant advantages: 


@ Large Savings in Equipment Costs as 
compared with circuit breakers, for Primary 
Switchgear, Secondary Switchgear, and Load 


Center Switchgear installations. 


@ Ease and Economy of Installation because 
all equipment within each unit— including 
meters, arresters, potheads, metering trans- 
formers, etc.—is factory assembled and 
connected. Incoming and outgoing connections 


are readily accessible. 
CODE 


Fuse —_»—- Disconnecting Switch a 
Lightning Arrester Le ei: Pothead —+>— 


¥ 
A i 
Through Bushing ° 
Meter ¥ » or wall opening ---) (--- ee 
Potential Transformer — 3 
AAAS 


Current Transformer 


S&C Alduti interrupter Switch 


Aver 15000 voln eg 9 |< | Formerly SCHWEITZER & CONRAD, INC. 
15,000 volts and below ony ee ii Bde 7 be AT, 
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@ Minimum Maintenance Expense since a 
blown fuse is fully restored by simple field 
replacement of its refill unit. Also, in the 
average application, the switches require just 


ordinary switch maintenance. 


Shown here are typical units from reg- 
ular production. Any special design can 
be made to meet your specific require- 
ments. To get this modern, reliable, 
money-saving switchgear for your next 


installation — consult the telephone 


directory for the S&C representative 
a 


in your city, or write us direct. 


COMPANY 


LORAIN LET REIT OG RAB LE ERIE HE ATA NOT VIAN LAT 2 TINE OTA HALE TT ES RT , 
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In Canada, 


Typical Performance Characteristics of 
$&C Metal-Enclosed Switchgear Units: 


@ Load Current Switching...up to 600 amperes 
on 2,300- to 33,000-volt circuits. 


@ Magnetizing Current Switching... of trans- 
former banks whose load currents are within the 
continuous current ratings of the switches, that 
is, to 1200 amperes on 2,300- to 13,800-volt 
circuits and 600 amperes above 13,800- to 
33,000-volt circuits. 


@ Charging Current Switching ... of three 
phase capacitor banks of 2,000 kvar on 2,300- 
volt circuits; and 3,000 kvar on 4,160- through 
13,800-volt circuits. 


@ Short Circuit Protection...to 40,000 
amperes, rms asymmetrical, on 2,300- and 
4,160-volt circuits; 30,000 amperes on 13,800- 
volt circuits; and 20,000 amperes on 33,000-volt 
circuits. Or, stated in symmetrical 3-phase kva: 
104,000; 180,000; 448,000; and 715,000 
respectively. For higher short circuit interrupting 
ability, consult the factory. 


4421 Ravenswood Avenue 
Chicago 40, Illinois, U.S.A. 


Jit. Devices, Limited, Toronto 





GET TANS foun 


New Allis-Chalmers Protected 
Transformers give you: 


Vv Protection Against A All Over-voltages and Surges 


iv! | Protection Against Overloads and Short Circuits 


gem ne ee 


Vv) Better Utilization of Transformer Capacity 


vi | Signal Light Indication of of Load | Conditions — 


F™ MANY SYSTEMS, none but the most complete protec- 
tion could be termed ‘‘adequate.”’ This is especially true 
of well developed load areas where service continuity is 
highly important. 


For these systems — both urban and rural — Allis-Chal- 
mers ACP transformers give you the complete protection 
you need. In addition, they permit operating economies 
which can in themselves make the initial investment worth- 
while. Here are the facts: 


® THEY'RE COMPLETE, PACKAGED UNITS. As pur- 
chased, ACP transformers are totally self-protected against all 
lightning, short circuits, overloads, 
SHORT TIME OVERLOAD CAPACITY IS FULLY UTIL- 


IZED through coordination of internally mounted secondary 
breaker and temperature rise of high voltage and low voltage 


types of electrical damage... 


coils. It means that transformer can safely be loaded much 
closer to actual thermal limit of windings (see chart). 


@ SYSTEM CONTINUITY IS INCREASED because load can 
be held to last safe limit before removing customer service 
(breaker is actuated by esther or both load current and oil 
temperature) ; also, internal high voltage fuse links function 
to isolate transformer in event of internal fault without af- 
fecting rest of line, 

@ SIGNAL LIGHT INDICATES when transformer tempera- 
ture approaches danger load . . . stays lit to provide a con- 
venient, permanent check on system. Breaker can be reset 
safely and easily with hookstick, 


Ro details on premium ACP transformer protection; or 
other Allis-Chalmers protective systems, contact your 
nearby A-C sales office. Or write direct, A-2832 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS- 
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PROTECTION! 


Internol 
High Voltage 
Protective 
Links 


Useful capacity of ACP transformer is increased 
with secondary breaker, actuated by either or 
both load current and oil temperature. 


Choice of 
Lightning 
Arresters 
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ALLIS-CHALMERS NETWORK 


H.V. 5 KV CLASS 
A 8 ¢ . 


60 37 67% 71 
65 40 742 78 
76 42 80%, 84 
85 50 


OUR SYSTEM REQUIREMENTS can 

be met economically with Allis- 
Chalmers standardized Network Trans- 
formers. Special engineering is elimin- 
ated in most cases because standard A-C 
units, without modification, meet most 
system requirements. 

Standardization of dimensions, and 
standard location of important acces- 
sories make it easy to interchange sizes 
in the event of future expansion. 

Where modifications will 
be made to fit special system needs 


required, 


Get complete information by writing 
for bulletin 61B6152A. Or contact your 
nearby A-C sales representative, 


A 


60 
65 
76 
85 


15 KV CLASS 


. S 300 kva 


38 


500 kva 
Available in H.V. Ratings 


Both vault and sub- 
way types; either oil. 
or Chlorextol*-Liquid 
cooled. 


750 kva 
15 kv 


1000 kva 


5 kv 22 kv 33 kv 


5 kv and lower — no taps (taps available at additional cost 
40 7200 v to 33,000 v — (4) 22% taps below normal 
42 2 L.V. 216Y/125, 4 Wire (standard) 
51 199Y/115, 208Y/120, 213Y/123 (optional) 


FLUSH TYPE LIQUID GAUGE is easy to read 
High impact strength tempered gauge glass is 
given additional protection of heavy bronze 


cover. 


THERMAL INDICATOR 


perature as well as moximum reading .. . is 


shows operating tem- 


specially gasketed for complete water-proofing. 


AIR TEST VALVE with 


closing arrangement gives positive protection 


spring-actuated, self 


against infiltration of foreign material. 


LIQUID SAMPLING DEVICE used on Chlorex 
tol™-Liquid filled transformers is hand rotated 


to enable sample to be taken at liquid level. 


TOP FILTER PRESS VALVE is located near drain 
valve for convenience. Internal connection is 
piped to diagonally opposite corner of tank, 
providing a cross flow to assure complete inter- 


change of liquid 


RELIEF DIAPHRAGM 


Liquid filled transformer protects transformer in 


on cover of Chlorextol™- 


the event of abnormal operating pressure. 


COMPLETE DRAIN VALVE and 


press connection. 


bottom filter 


Special valve design permits 


accurate liquid sampling 


ALLIS-CHALMERS, 932A SO 
MILWAUKEE, WIS 


70 ST. 


ALLIS-CHALMERS 


Network Transformers —Nearly 1,000,000 KVA Installed 


November 5, 


1949 @ ELECTRICAL WORLD 





ELECTRICAL WORLD 


VERSITAP 


QPX 


SCRULUG 
KPA 


QIKLUG 
QA 


SERVIT 
KS 


They’re designed with you in mind. Each connector, 
whether it be a tap, terminal or splice, is especially 
engineered for its specific job. Without fuss or fumble, 
each Burndy connector is installed quickly and simply. 
With a few sizes and types you can do almost any 
connecting job. 

Because they are easier to work with and because 
they are both mechanically and electrically superior, 
Burndy connectors are preferred among contractors 
and industrial maintenance men. Catalog 52 com- 
pletely describes Burndy connectors. You'll find it 
handy, so send for a copy today. When you’re on the 
job, connect with Burndy. 


HYLUG 
and HYLINK 


Conaatl wid 


New York 54, N. Y. 
Western Branch: Vernon 11, California * Canada: BURNDY CANADA, LTD., Toronto 8 
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A Few Recent RILEY 


Pus ic Service Co. or INDIANA, Edwardsport, Ind. 
400,000 Ibs. /hr. 1000 lbs. 910°F. 
Sargent & Lundy, Engineers 
Public Service Co. of Indiana is also installing 
Riley Units in their Dresser and Noblesville plants 








NORTHERN VIRGINIA Power Co., Riverton Station 
350,000 Ibs. /hr. 1050 Ibs. 900°F. 
Sanderson & Porter, Engineers 


Houston LiGHTING & Power Co Pustic Service Co. or INDIANA 
West Junction Station, 2---850,000 Ibs. hr. Dresser Station, 1 —300,000 Ibs. hr. 


. sfc es Gable Street Station, 1—-350,000 Ibs. hr. Noblesville Station, 3-—300,000 Ibs. hr. 
Al or these ublic tilities Greens Bayou Station, 2—675,000 Ibs., hr. Edwardsport Station, 2—400,000 Ibs. hr. 
Towa-Icurnors Gas & Evectric Co, 
CENTRAL On10 Licut Co 


® H J Davenport Station, 3 —250,000 Ibs. hr. 
have recently ordered Riley Bluffton Station, 1 —120,000 Ibs. ‘hr. oh lowa City Station, 1 —60,000 Ibs. /hr. 


Upper MICHIGAN Power & LicuT Co. , INTERSTATE Power Co. 


Stea m Ge nera ti ng U n its Escanaba Station, 1 —150,000 lbs. hr. Lansing Station, 2—120,000 Ibs. hr. 


Fox Lake Station, 2-——120,000 Ibs. hr. 


Gur Power ComPANy Worcester County Evectric Co. 
Pensacola Station, 2—230,000 Ibs./ hr. Webster Street Station, 1 —325,000 lbs. hr. 


BEL 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Atlanta New Orleans Memphis St. Lovis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS - PULVERIZERS + BURNERS - STOKERS - SUPERHEATERS + FLUE GAS SCRUBBERS 
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Central Station Units 


City oF Los ANGELEs, CauiF., Harbor Steam Plant 
825,000 Ibs. /hr. 1200 lbs. 900°F. 
With the addition of these three units, 
Harbor Steam Plant will have 3,825,000 lbs. of steam 
capacity of Riley Units 


= 








CENTRAL ILLINo!Is LiGHT Co., Peoria, Ill. 
(Commonwealth & Southern Corp.) 
300,000 Ibs. /hr. 925 Ibs. 900°F. 
With the installation of these two units, Central Illinois 
Light Co. will have four Riley Steam Generating Units in 
this station 


Orter Tait Power Co. 
Devils Lake Station, 1—75,000 Ibs. hr. 
Crookston Station, 2—75,000 Ibs. hr. 
Wahpeton Station, 1 —100,000 Ibs. hr. 
Hoot Lake Station, 1-—160,000 Ibs., hr. 


SoUTHWESTERN Pustic Service Co. 
Borger, Texas, 1—330,000 Ibs. /hr. 


New Orveans Pustic Service Co. 
Market Street Station, 1—330,000 Ibs. ‘hr. 


SoutH CaRoLina PoweEr Co. 
Charleston Station, 2—230,000 Ibs. ‘hr. 
1-—-310,000 Ibs. hr. 


A survey of your Power Plant by a consulting 


ECONOMIZERS + WATER-COOLED FURNACES + STEEL-CLAD IN 
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CENTRAL ILitnors Licut Co, 
Peoria Station, 2—300,000 Ibs. hr. 
1—600,000 Ibs. hr. 
Springfield Station, 1—125,000 Ibs. /hr. 


ARKANSAS Power & Licut Co. 


Cecil Lynch Station, 1—650,000 Ibs. /hr. 


Utan Power & Licut Co. 
Orem Station, 1 —450,000 Ibs. ‘hr. 
Jordan Station, 1—620,000 Ibs. hr. 


MississtpPt PowER Co. 


Hattiesburg Station, 3—230,000 Ibs. ‘hr. 


2 


Onto Eprson Co, 

Mad River Station, 1—250,000 Ibs. hr. 

Beech Street Station, 1—90,000 Ibs. hr. 
NORTHERN VIRGINIA PowER Co. 

Riverton Station, 1—350,000 Ibs. hr. 
Crty or Los ANGELES 

Harbor Steam Station, 3—825,000 Ibs. hr. 
Unton Evectric Co. or Missourt 

Ashley Street Station, 3—310,000 Ibs. hr. 
West Penn Power Co. 

Milesburg Station, 2 —210,000 Ibs. hr. 


engineer will possibly show ways of making surprisingly large saving 


COMPLETE STEAM 
GENERATING UNITS 


1949 


AIR HEATERS 


13 





How the Alchlor Process 
makes 


a superior turbine oil — 


The Alchlor Process is an extra refining step—weeds 
out more sludge-forming hydrocarbons than any other 


refining method. 


The Alchlor Process imparts a greater ability to benefit 


from special inhibitors that control oxidation and pre- 


vent corrosion, 


Result: An outstanding oil with long life and un- 


matched performance records. 


In Cylinder | you see the oil that will become Call in a Gulf Lubrication Engineer 
Gulfcrest. It has already gone through the 


usual steps used in refining most other tur- today and ask him to recommend the 
bine _ -but has not yet been Alchlor- proper grade of Gulfcrest Oil to meet 
processec . . 
: the specific requirements of your tur- 
bines. Write, wire, or phone your 
In Cylinder 2 you see the part— nearest Gulf office. 
approximately 15°; — discarded 
by the Alchlor Process. This is the part that, 
when allowed to remain in turbine oil, is 
most likely to oxidize, increase neutralization 
number, and form sludge, emulsifiers, and 
harmful acids 


In Cylinder 3 you see the finished Gulfcrest— INDUSTRIAL 


the incomparably pure lubricating oil that 

gives outstanding performance and helps you 

keep steam turbine systems clean indefinitely. Y LUBRICATION 
To make it even finer, special inhibitors are 

added to it—they give it still greater stability 

and protect against corrosion 


Division Sales Offices: 


Gulf Oil Corporation * Gulf Refining Company Boston * New York - Philadelphia - Pittsburgh + Atlante 


14 


New Orleans - Houston - Louisville - Toledo 
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Vaportight 


Industrial Lighting 
CONDULET: 


For use in boiler rooms, powerhouses, shower 
rooms, tunnels, loading docks, building en- 
trances, and all indoor and outdoor locations 
where exposed to moisture and rain, non-ex- 
plosive vapors and gases, or non-combustible 
dusts. 


Vaportight and raintight. 


Wiring chamber. remains vaportight even though 
globe is off. 


eM Ges elas 
Screw guard or clamp guard. 
11 Hub arrangements. 
Bil gsc C os 


Accessories: Colored globes, pear-shaped globes and 
guards, half shades, and adapters. 


4 Sizes: 50 through 500-Watt. 


Vaportight lighting fixtures are available for attaching to several 
tound-base Condulets and sheet steel outlet boxes. Crouse-Hinds 
complete Vaportight line includes hand lamps, switches, plug re- 
ceptacles, and other electrical devices. 


Complete listings in Section 25, Condulet Catalog 2500. 


* CONDULET is a coined 
word registered in the U.S. 
Patent Office. It designates 
@ product made only by the 
Crouse-Hinds Company. 


Syracuse 1, N. Y. 


Ottices: Birmingham — Boston — Buffalo — Chicago — Cin Cleveland — Dallas — Denver — Detrois 
Houston — Indianapolis - Kansas City~Los An cukee — Minneapolis—New York 
Philadelphia — Pittsburgh — Portland, Ore.-San Francisco — Seattle —St. Louis — Washington. 

Resident Representatives. Albany — Atlanta — Charlotte —- New Orleans — Richmond. Va. ‘ 
CROUSE HINDS COMPANY OF CANADA, LTD.. Main Ofiice and Plant: TORONTO, ONT. 
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of ONE trade 
— RI MAS TER of at 


CORNELL-DUBILIER 


THE POWER- 
FACTOR CAPACITOR 
SPECIALIST 

FOR UTILITIES 


More than a decade ago, C-D in- 
stalled its first power-factor capacitor 
installation. It's given trouble-free 
service ever since. During the inter- 
vening years C-D capacitors have 
rolled up a record of better than 10- 
years average service on utility sys- 
tems and in manufacturing plants 
throughout the world. Specialization 
has enabled us to produce a better 
power-factor capacitor. 


Our engineers will be glad to discuss 
with you the advisability of a capaci- 
tor designed for your specific needs. 
Your inquiry is cordially welcomed. 
Cornell-Dubilier Electric Corporation, 
Dept. D119, South Plainfield, New 
Jersey. Other plants in New Bedford, 
Worcester, Brookline, Mass.; Provi- 
dence, R. I.; Indianapolis, Ind. and 
Cleveland, O. 


Follow the leaders 
Demand dependable C-D Capacitors 
—built by capacitor specialists. 


Photo showing section of a 37,640 Kvar, 12,470 Volt, WYE, 
isolated nevtral, station-type C-D capacitor installation. 


CO Best by Field Test! Ris 


Reg. U. S. Pat. Off. 
CORMELL-OUBILIER WORLD'S LARGEST MANUFACTURER oF CAPACITORS 
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MULTI-UNIT LOAD-FREQUENCY 


Economy-minded managers in several power com 
panics are now digging into the newer efficiency 
angles of load-frequency regulation. In routine sys 
tem regulation, which maintains minute-by-minute 
balance between generation and consumer load, these 
engineers suspect there lie untapped opportunities for 
further savings. 

Basically, of course, the regulating problem is to 
allocate load-frequency control for maximum system 


And the 


allocation naturally varies with the load; at one load 


(as distinguished from station) efficiency 


level Units A and B may be best; at another level it 
may be Units E and G, and L, in stations miles apart 

These flexible conditions mean that an electric com- 
pany should be able to pick and choose, not only 


among stations, but among the generating units in 


Ir] Ad ND56-46161 
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LEEDS & NORTHRUP CO. 


It's Our Turn 
on Base Load, 


CONTROL IS CUTTING KW COST 


the stations. Operators should be free to put the 
load-frequency regulation wherever the existing load, 
considered in respect to the unit efficiencies, can be 


carried at the best system efficiency 
Planned Regulation Costs Less Than Haphazard 


To attain this efficiency, it’s usually advisable to 
employ automatic regulation. If a company already 
uses L&N equipment for other load-frequency prob- 
lems, it probably will need only a little more to equip 
each Unit with its own controller. Then complex 
regulating schedules do not matter. The operators 
can set a few dials and switches, and assure highest 
feasible efficiency. 

For further information, ask for a copy of Tech- 
nical Publication N-56-161(1). Leeds & Northrup 


Co., 4938 Stenton Ave., Philadelphia 44, Pa. 


MEASURING INSTRUMENTS - TELEMETERS « AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


7 





Your PORCELAIN PRODUCTS’ Suspension Insulator... 


You sell power when your lines 

stay up. One “weak link” in your in- 

sulator chain can black out whole com- 

munities, resulting in unsatisfactory customer 

relationships, the cost of which cannot be com- 

puted, in addition to the cost of repairs and the 

loss of revenue. PORCELAIN PRODUCTS’ Suspen- 

sion Insulators keep selling for you because they give continuous, 
trouble-free performance. They’re compression glazed for added 
toughness, and designed to withstand unusual strain of wind and 
ice loads. Built to rigid manufacturing standards, like those 
illustrated, assure perfect performance in service. Next power job, 
specify PORCELAIN PRODUCTS, and see what a “power sales- 
man” you've hired. For other PORCELAIN PRODUCTS’ High 


Voltage Insulators and accessories— 


PINTYPES, CUTOUTS 
SPOOLS, STRAINS, 
CLEVISES, RACKS, 
WIREHOLDERS 


Write for Your 
Copy of Catalog 10-A 


Above—Laboratory measured im- 
pact tests verify the fact that your 
P.P. Suspension Insulators can 
“take it” 

Left—C—Combined mechanical 
electrical strength test proves the 
stamina of Porcelain Products Sus- 
pension Insulators 


PARKERSBURG, WEST VIRGINIA 


No 
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CHECKING HOLE ACCURACY 
AT HIGH PRESS SPEEDS 


Bonnar-Vawter, Incorporated, of Cleveland, Ohio, writes us as follows: 


S i RO BO ' AC “We operate rotary presses which print from a roll of paper and rewind 
the paper in the form of a roll on the delivery end of the machine. On the 
T 631-B machine, which does the printing of the forms, we also perform perforating 

ype 631- 


and punching operations It is necessary to Maintain accuracy 1n location of 


the punch holes to the printing. Inasmuch as the printing presses run at high 
Flashing Speed Range: from 600 to 14,400 per : 
osc ee speeds, ic is impossible to observe the position of the punch holes in relation 


minute, calibrated to read directly i rpm 


Upper speed Iimit’ 100,000 rpm to the printing without the assistance of the Strobotac.”’ 


lesh Durations: between 5 and 10 mi/lionths o Here as in hundreds of instances, the Strobotac accurately measures the 
a 


= speed of moving parts inaccessible to other methods. By “‘stopping motion, 


Power Supply: 115 vo! cycl the Strobotac flash (5 to 10 microseconds) reveals condi 
Power Input: 25 watts tions and causes, effects and defects, previously hidden or 
\ obscured 


Dimensions: 7') x 8°94 x 974 


Price: $125.00, ready to operat Write for your 24 page manual of stroboscopr 
techniques, “Eyes for Industry.”’ 


Rb eons 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
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ANOTHER Noll 


«+ Hudson Plant=— 


INDUCED-DRAFT | \, 
FAN 4 \ 


W| f 
| 
| f 
a 4 
|| Dust ] 
COLLECTOR 
ba =f - 7 ‘ 
nate a 4 


INDUCED-DRAFT ] 
FAN 


New Hudson Plant boiler which supplies steam ot 850 psig and 900F to a 20,000 kw. turbine. 
Two B&W Pulverizers feed four coal burners. Final steam temperature is closely controlled by an 


attemperator in the lower boiler drum. 


BABCOC 
«WILCOX, 


November 5, 1949 @ ELECTRICAL WORLD 





Ferloumance ror BeW steam 


Rockland Light and Power Co. 


Steam for the first 20,000 kw. unit at the new Hudson Plant of Rockland Light and Power Co., Tomkins 
Cove, N. Y., is supplied by a single B& W Integral-Furnace Boiler, Type FH. Details of this new 200,000 
lb. per hr. pulverized-coal-fired unit are illustrate¢ on the opposite page. A duplicate unit is now on 
order for this station. 

Advantages of this standardizea boiler design contributed importantly to success of the Power 
Company a consultants, Burns and Roe, Inc., in keeping down initial costs of the Hudson Plant, 
as well as simplifying its operation and maintenance. 

More and more power companies are finding the 
B&W Integral-Furnace boiler, Type FH, the best buy 
ay for steam requirements up to 350,000 Ib. per hr., and 
a for outdoor as well as conventional installations. 
Write for Bulletin G-38 describing this popular unit. 
The Babcock & Wilcox Co., 85 Liberty Street, New 
York 6, N. Y. 
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@ Seven Superior Diesels helped a midwest 
quarry company find gold—gold in the form of 
reduced power costs. In only 12 years the use of 
Diesels reduced the cost of electrical power 
$156,000, after all expenses, including depreci- 
ation, were deducted! 


But Superior Diesels supplied more than a low 
cost source of power—they also provided a de- 
pendable one. The engines are operated at least 
16 hours daily, 6 days a week, 52 weeks a year! 


Over and over again we hear similar reports 


about the outstanding performance provided by 


Superior Diesels. But that's not strange when you 
consider that Superior has all of the following 
advantages: Conservative Ratings e Fuel Economy 
e Precision Bearings e Heavy Rigid Crankshafts 
e Strong Bases and Cylinder Blocks e Proved 
Roller Chain Camshaft Drive e Oil Cooled Pistons. 


Superior Diesels may be able to help you get 
gold from your power costs. We would like to 
discuss it with you—just drop us a line and tell 
us when it's convenient for you. 

THE NATIONAL SUPPLY COMPANY 


SUPERIOR ENGINE DIVISION 
Plant and General Sales Office: Springfield, Ohio 





Cunt —Uniou Cataleg 


ofen your Penn 


—youll find what you need in the Complete line 


These pictures will give you an idea of the wide 
variety offered in the Penn-Union Catalog: 
Grounding connectors. clamps. and studs for all 
combinations of pipe, rod, flat bar. braid, tubing. 
Every one a thoroughly tested, dependable unit of 
protection for personnel and equipment ... of ample 
capacity. high mechanical strength, and resistant to 


cort osion. 


Penn-Union also makes the complete line of Service 
Connectors, Power Connectors, Tees and Cable Taps, 
Straight and Parallel Connectors and Reducers, Ter- 
minal Lugs, ete. 

Penn-Union fittings are the first choice of leading 
utilities, industrial corporations, electrical manufac- 
turers and contractors — because of their known 
dependability. 


Sold by Leading Wholesalers 


PENN-UNION ELECTRIC CORPORATION 


Erie, Pa. 


Canada: Dominion Cutout Company, Ltd., 250 Richmond St. West, Toronto 
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Which meets your system requirements ? 


egortinated aa 


< == Ss | | 


TT t 


Westinghouse 


MODERN EQUIPMENT FOR BETTER DISTRIBUTION SYSTEMS 





Today, modern substations for any system require- 
ment may be purchased in two basic forms... as 
Unit Substations or Coordinated Substations .. . 
both supplied by Westinghouse. 

Westinghouse helped introduce the Unit Sub- 


The Coordinated Substation consists of one or 
more Unit Substations with complete overhead 
terminating structure and any necessary terminat- 
ing facilities. This equipment is shipped in 
easily-installed, factory-assembled and prefabri- 


station. This type of substation is designed, built, cated sections. 


tested and shipped complete . . . ready for con- Westinghouse can supply a complete substa- 
nection to your system. Briefly, a Unit Substation tion in any form . . . from incoming line to out- 
consists of a transformer, and the necessary going feeder . . . for any system. Whatever your 


switchgear, combined to form an articulated unit power distribution requirements may be . . . 


to which the subtransmission and primary feeder 
circuits can be directly connected. SURE 


1X 


i stinghouse 


For underground subtransmission circuits 


fed We Gmolele oly ON WESTINGHOUSE COORDINATED SUBSTATIONS! 


This 86-page book presents the standardized Westinghouse 
line of Coordinated Substations. Fact-filled pages of photo- 
graphs and line diagrams give you complete information on 
all types . . . covering all basic requirements from the 
simplest to the more involved types of distribution substations. 

To get your copy, call your nearest Westinghouse office. 
Ask for booklet B-4061 or write Westinghouse Electric 


Corp., P. O. Box 868, Pittsburgh 30, Pa, 
j-97132 
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full rated current capecity with 
each ber of these contacts mok- 
ing its own distinet contect, 


with 


- =/ wee be 
.' 
ee ; Auxillary Are-Extine 
cee guishing Switch pre- 
os vents burning of bledes 
and contacts by elimi- 


nating excessive arcing 
as the mein disconnect | 


a". tb 


what la: 


Regulator _.° 


bus bar copper with 
alsimag spacers. 


By-Pass id 
Switches pee 2 


channel iron base may 
be drilled at fectery te 
meet customer's spec- 
ifications for speciel 
installations. 


liminate the hazards of opening the wrong disconnect. Pull one ring and take 
care of four distinct switching operations—by pass the main line, open both 
leads to the regulator and interrupt the exciting current. Restore the regulator in 
service simply by closing the By-Pass Switch as you would any other disconnect 
switch. Simple, safe and entirely automatic. 


JAMES R. KEARNEY CORPORATION 4224-42 Clayton Avenue, St. Louis 10, Mo. 


Canadian Plant * Guelph, Ontario 


JAMES R. 


KEARNEY 


CORPORATION 
ST. LOUIS, MO. 
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The Ljungstrom Air Preheater is a compact gas- 
to-air or gas-to-gas heat exchanger, operating on 
a continuous regenerative counterflow basis. 


Hundreds of leading power plants and other spe- 


cial applications confirm its high level of heat 


recovery and long-term low maintenance service. 


60 EAST 42ND STREET - NEW YORK 17,N. Y. 
Plant: Wellsville, N. Y. 2410 





There’s no variation in the 
high quality of U-S-S Creosote Oil 


@ hat’s why you always get the best 
results when you specify U-S-S Creo- 
sote Oil— whether you operate your 
own treating plant or purchase treated 
poles and crossarms. 

Batching of U-S-S Creosote Oil is a 
continuous process at United States 
Steel's tar distillation plant—the largest 
in the world. As a result, U-S-S Creo- 
sote Oil is a uniform product, made to 
give you uniformly good results every 
time it’s applied. 

Consistently-high quality is only one 
of the advantages of specifying creosote 
oil made by United States Steel, the 
industrial family that serves the nation, 
The extent of U. S. Steel’s operations 
makes prompt delivery possible, no 
matter where the plant that does your 
treating 1s located. 

If you’d like more information about 
creosote oil, the truly time-tested pre- 
servative, write us. There’s no obli- 


gation 
. 


COAL CHEMICAL SALES DIVISION 


United States Steel Corporation Subsidiaries 


71 Broadway, New York 6, N. Y. 
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... YET THE NEW ANHYDREX XX 
PROVES ITSELF “TOPS” AMONG HIGH- 
VOLTAGE INSULATIONS! 


Yes, at 250 F., and after SIXTEEN weeks 
of constant exposure to this grueling tempera- 
ture the new Anhydrex XX insulation was still 
rubber-like in quality and appearance; still suit- 
able for continued use. It had retained approxi- 
mately half of its tensile strength, nearly two- 
thirds its elongation. And after the first few 
weeks the rate of deterioration was very slight, 
indicating exceptional stability and long life. 


Conventional oil base and GR-S heat-resist- 
ant compounds undergoing the same test could 
not match its performance. At the end of only 
one week the oil base compound had completely 
lost its rubber-like characteristics. Two weeks 
later the GR-S compound followed suit. Both had 
become brittle and, upon bending, immediately 
cracked and crumbled. 


After aging for 7 days under the same high 
temperature, Anhydrex XX was immersed for a 
week in distilled water at 70 C. (158 F.) yet 
would not absorb more than 15 mg. per square 
inch of exposed surface. It was exposed to .03‘. 
ozone for four hours yet would not crack when 
bent. 


Yes, Anhydrex XX is the only high-voltage 
insulation that combines low water absorption 
with long life, ozone resistance and heat resist- 
ance. It is your assurance of low-cost, uninter- 
rupted service under all operating conditions. For 
complete data, write us today for Specification 
1685. 


Ji {ij 7, Pf Z yd WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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You can save money two ways with this new 
Lincoln Indicating Voltmeter. It makes the 
use of graphic meters unnecessary in most 
cases, resulting in appreciable savings in meter 
investment; and when permanently installed, it 
saves the heavy labor cost of periodic surveys. 


The voltmeter, time-lagged so that instantane- 
ous values are not shown, is equipped with a 
maximum and a minimum voltage indicator 
on either side of a pusher pointer which is fixed 
to the actuating element of the meter. The 
pusher pointer spreads the indicators apart 
with changes in voltage. These indicators show 
the high and low average voltages occurring 
over a period of 10 minutes. The pusher pointer 
shows the average voltage at any time. 


The Type V-2S will withstand surges of 12 kv 
level, is temperature compensated for outdoor 
use, and is supplied in socket construction 
suitable for outdoor installation. The entire 
scale of the meter is available for voltage 
ranges of 95 to 135 volts, or 190 to 270 volts, 
to meet your needs. Supplied also in graphic 
form—Type CCV—to provide a continuous 
record of average voltage. 


Bulletin 483 gives full information. 


ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS sain 
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OLR Re ee 
CLAMPS AND FITTINGS 


DISCONNECTING SWITCHES 


CO ney) 
HORN GAP SWITCHES 


ini ones ; . ANTERRUPTER SWITCHES 
600 AMP. 


saeeeen 


a ae ee 
THERMO-RUPTERS 


EGY) 


wi 


Before you buy a switch 
that gives you less... 


LHELK the FACTS / 


THE NEW TTR-49 WAS DESIGNED WITH YOUR PRESENT 
DAY INCREASING OPERATING PROBLEMS IN MIND 


ERS TED Ban 
aes bao 


a 


SWITCH OPERATING 
Wea BY 


SUBSTATION; 


1 JAW CONTACT—Hi-Pressure, Hi-Thermal capacity 
silver to copper contact. ONLY ONE BREAK CONTACT 
on the switch. Copper and beryllium jaw—copper for g 
thermal capacity and beryllium for strength and resilience. hae De 20 
Here’s maximum protection against fault current damage. C Teas ee 


HINGE CONTACT—cCompletely enclosed and weather ee HEAVY DUTY BU<ES : 
sealed Hi-Pressure, Hi-Thermal capacity, silver to copper 
Hinge Contact. Continuous, annular, constant electrical 
and mechanical contact at all times. Eliminates second 
break contact with its multiplied problems and maintenance. 


BLADE OPERATING MECHANISM —simplified spelt 2 Sadidatoe| 
and “streamlined” to attain a simple harmonic, accurately ; O}/ SYSTEMS 
controlled blade motion. Special pin fastenings, snap rings, oo 

and rivets have been eliminated from moving parts. Uni- 

versal blade balance on 69 Kv. and above. 


{ 
{ 
(i 
‘i 
i 
\ 
( 


BLADE—Extra heavy, hard drawn tubular copper with 3 Poy ee 
integral, formed contact end. Solid current path from jaw he tele le 


to hinge contact. RAILWAY and ‘ cn") eaters 
TERMINALS—Four half-inch bolts on 1% x 1% inch EQUIPMENT 
centers permit NEMA standard 600 or 1200 Ampere INDUSTRIAL ee ee 
clamping and R&IE Type “UC” universal clamps. Both “g 


terminals equal height from base. ENGINEERING CO. } 


BEARING—Aluminum housed, weather-sealed, stainless GREENSBURG, PA. ne Rete 7 


ball—requires no lubrication. 
IN CANADA 


Ti) EASTERN POWER DEVICES yj 
Leng LIMITED, TORONTO 


An I-T-E ORGANIZATION Baht T DEVICES 





IRVINGTON INSULATES 
Cucrything CtacTiwcal 


From generating equipment to fractional hp motors. . . 
from heavy duty cables to radio circuits . . . IRVINGTON 
insulations are universally selected to keep equipment and 
circuits functioning more efficiently ... more economically. 
And for all the newer insulation requirements . . . involving 
higher temperatures, higher peripheral speeds, better 
chemical resistance . . . IRVINGTON has special insulations 
exactly suited for each job. 


A partial list of IRVINGTON product groupings is given 


below; complete literature as well as generous samples 
of any IRVINGTON insulation gladly furnished on request. 


VARNISHED CAMBRIC and TAPE - FIBERGLAS INSULATIONS 


alae Lo Pwvington Varnished Coated 


VARNISHED CANVAS Gitann Coated 


for Continued Leadership ; f Pell 
in Insulation” VARNISHED SILK, NYLON, RAYON Silicone and Mica Combinations 


INSULATING PAPERS VARNISHED TUBINGS and SLEEVINGS 
Varnished, Asbestos, 
Acetate Coated FLEXIBLE EXTRUDED PLASTICS 


. ADHESIVE BACKED YELLOW In all shapes, thicknesses, colors 


a » INSULATING VARNISHES 


SLOT INSULATIONS Baking and Air Drying 
All Combinations for 
Class A, B and H Insulation + MARVEL OIL STOP 


IRVINGTON 


VARNISH & INSULATOR CO., Irvington 11, N. J. 
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B_H. Miller, Toys 
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Module A 


Four 14-watt T-12 
LE] Lr 





Cra 
One 32-watt 12” Circline 


lamp, and one Par Spot 
mea lle Lul) 


CRUST LCL 


. y “4 in 20 years! 


never before possible! custom-designed lighting 
installations at mass-production prices! 


MODULE lighting is here...a truly revolutionary idea that heralds a 
dynamic new era in commercial lighting. Four low-cost ‘building blocks 

of light’’ easily fit together mechanically and electrically...end to side, 

end to center, end to end, or side to side. Now, you can economically fulfill 
specialized needs with an infinite variety of harmonious, functional lighting 
patterns that fit all architectural requirements. MODULE is truly superior 
lighting—providing an abundance of glare-free illymination with 
exceptionally low surface brightness. Ingeniously engineered 

plastic louvers and side panels provide. scientifically 

correct shielding and eliminate unsightly dark spots 

Write today for FREE 20-page MODULE booklet which fully explains 

and illustrates the unlimited possibilities of this modern lighting miracle 






re 


Four 40-watt T-12 Four 75-watt T-12 425 
rt a Td milliamp Slimline lamps 





MITCHELL MANUFACTURING CO. 
2525 Clybourn Avenue, Chicago 14, Illinois 
LT e Please send full details on MITCHELL MODULE 
Firm Name_ smilie 
m0 Oe cee eld Address 


oy pincers 


Attention: 





anaes 


you can 6E SURE.. te its 


Westinghouse 


175 AMP. METER SOCKET 
ts Coil | 


NOW you can eliminate the expense of special 
meter boxes by using the new Type STU meter 
socket for heavy current loads. Westinghouse 
has designed a self-contained socket that can’ 
take standard S-type meters. Installation costs 
are cut way down. Here are the reasons why: 


A Socket takes up to No. 0000 cable . . . elimi- 
nating overheating. In fact, the large-size 
cable actually draws heat away from meter. 
Removable jaws and terminals in this new 
Westinghouse socket allow meter box to be 
mounted at convenience of contractor, prior 
to connecting up service wires. 


175-amp socket uses standard parts and stand- 
ard meters—allows the use of the right-sized 
conductor for the load requirements of the 

consumer. 
Contractors will find this Westinghouse meter 
socket is just right for athletic fields, outdoor 
pumping installations, for electrically heated 
Interior view of Type ae ; homes, for many other large load requirements. 
vind ee. a ; For more details on this moneysaving socket, 
wh naleanien. 50. = 7 ask for supplement to catalog 42-110, effective 
ampere socket meter. i ad January 20, 1950. Call your nearest Westinghouse 
office or write Westinghouse Electric Corpora- 


= eae ae tion, P. O. Box 868, Pittsburgh 30, Pa. J-40375 
with 2!” hub for use 
with 2-phase, 3-wire 
grounded neutral 
socket network meter. 


(Type-CS-5.) 





ECONOMICAL TO INSTALL 


Aughes © 


ao 


TRANSFORMER) 
PLATFORMS 


(Another Hughes development for better 
Transmission and Distribution Structures) 


< Open Type Transformer Platforms are avail- 
able for stock shipment in three standard sizes 
for center-to-center pole spacing. 


Standard — No. 1034 — 12 ft. 
1070 — 15 ft. 
1036 — 16 ft. 
All units are made so poles may vary 6” in 
spacing. 
Complete units can be relocated, if necessary, 
to meet changing service demands. 


Pihughes Standard Transformer Plat- 

forms are complete, prefabricated units, 

ready and easy to install. They’re economical be- 

cause they are carefully fitted at the factory and 

shipped with all bolts — ready to install. There is 

no cutting, fitting, nor costly delay in assembly 

on the job. They have a generous safety factor. 

Wood parts are of heavy Washington Fir — hot 

oil treated with pentachlorophenol. Steel parts are hot dip 

galvanized. Also made in the alley type, bridge type, light 

load type, spread channel type, and for lighting transform- 

ers, and any practical pole spacing. For complete informa- 

tion drop us a note. 

Standard platforms are “unit packaged” all parts except 

channels are in one shipping box— no misplaced parts or 
extra trips to storeroom, 


Wyse ticle FUGHES 7 eins \ BROTHERS 


eM Ld SEWARD “MNEBRASKA 


TO YOUR NEEDS 


FOUNDED =~ 1921 \~ / INCORPORATED 
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The Standard 
Transformer 
Company 


| hie Standard Transformer Company. Warren, Ohio. uses only high 


orade insulating materials in the transformers they build because 
they know how much these materials contribute to their performance 


—their long life, cle pe ndability, and surge prool qualities. 


Natvar 400, approved for continuous operating temperatures ol 
103 C., gives lasting insulation and protection because of its uni- 


lormly superior resistance both to high temperatures and to oil. 


Natvar 100 and other Natvar Hexible electrical insulations are avail- 
able for immediate delivery, either from your wholesaler’s stocks 


or from Our OWT, 
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a COMPLETE 
SYSTEM for 
PURIFYING 
INSULATING 
OIL 


...in the Field or 
at Central Station 


Houdaille Puri VAC 


Here in one compact unit is a complete purification, 
dehydrating and degassifying system for insulating 
oils. The Houdaille PURIVAC can be connected di- 
rectly to transformer and operated while the trans- 
former is in service or out of service. 

PURIVAC can be set up either in the field or at a 


central station for equally efficient oil reconditioning 


Flow diagram showing progress of transformer insulating oil through 
purifying, dehydrating and degassifying units of the new Houdaille 
PURIVAC. Complete reconditioning of the oil is accomplished by this one 
compact system. 


HONAN-CRANE CORPORATION, 819 Wabash Ave., Lebanon, Ind. 


performance; serves either above-ground or subway- 
type transformers. 

PURIVAC’s dual purifiers can be operated sepa- 
rately, in series or in parallel. 

PURIVAC’s automatic electric vacuum unit atomizes 
oil and performs complete dehydration and degassifi- 
cation without need for high surface-temperature 
heaters or blotter press equipment. Automatic tem- 
perature control assures even distribution of heat, 
efficient system operation. 

PURIVAC is engineered to meet the most exacting 
Utility requirements . . . compactly designed and built 


to serve all requirements. 


Write or phone now for complete details . . . or, 
at your request, a Honan-Crane Sales Engineer 


will call for consultation on your problems. 


* Pronounced Hoo-Dye 


DIL ENGINEERING 


A SUBSIDIARY OF 


HOUDAILLE-HERSHEY CORP. 





What “GLAZON” is: 


“Glazon” is a tougher, more flexible, longer-lasting braid that combines the 
desirable properties of an inorganic sybstance derived from glass with those 
of special saturants to achieve a new high in safety and durability under the 
most adverse conditions. This new protective covering gives: 


LONGER LIFE. Conductors and insulation are doubly protected by a stronger, tougher, 
more impervious and more durable covering than heretofore possible. 


SMALLER DIAMETER. Braid, although stronger, is considerably thinner. Strands lie 
flatter, clasp insulation tighter, absorb less saturant—reducing diameter. 


GREATER FLEXIBILITY. Less bulk and greater elasticity of the braid increase flexibility. 


SMOOTHER SURFACE. Uniformity of fiber and tighter lays eliminate the uneven surface 
common to many braided coverings. 


GREATER RESISTANCE to the destructive elements of man and nature: water, heat, oil, 
acid, corrosive fumes, fungus, rodents, sunlight, freezing, rotting. 


IMPROVED FISHABILITY. “Glazon” covered wire can be snaked through longer con- 


duits, around sharper bends, easier, quicker, than any other type. 


If It’s ““GLAZON” It’s Made by TRIANGLE... 
If It’s Made by TRIANGLE It MUST Be Right! 


For full information, contact your nearest Triangle distributor or representative, or write 


ot SYSTEMS CL Le CL ee 
oraerrerm roar sores aang Timaae TAT ThL TT Ea MTT TIGL TL GPL LTT 
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T’S eighteen years now since Lapp Line Posts were 
introduced. **New-fangled!”’ objected the same type of 
cautious soul who a few years earlier was telling 
everyone that radio broadeasting was all right for a fad but 
it would never replace the ouija board. Admittedly 
revolutionary in design and construction, Lapp Line Posts 
received a “baptism under fire”... on trouble-spots 
that had proved too much for all other insulators. Their 
performance in those earliest tests ... and their 
performance over the past eighteen years... has won 
them the most enviable record of any insulator in use 
today. On the hundreds of installations now using 
Lapp Line Posts on which records of performance are 
kept, lines on Lapp Line Posts have fewer outages, 
require fewer replacements and less maintenance than 
comparable lines on any other type of insulator. 

For maximum performance, maximum economy, you 
can’t afford not to standardize on Lapp Line Posts. 


PERFORMANCE IS PROOF 


INSULATORS 
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for power generation in main plants 
of small and medium size utilities. 


for voltage booster stations at the end 
of long transmission lines—to act as 
two-way power feed when line trouble 
is encountered in storms, overloads, 
and other circumstances. 


for semi-portable or portable units for 
emergency hook-ups during transmis- 
sion line repairs and replacements. 


for installation in communities where 
a local generating plant may be an 
important element in franchise nego- 
tiations. 


lm Seem RU Ue m oe Es 


of large utilities. 


For these various purposes 
Chicago Pneumatic provides a com- 
plete line of Diesel and Dual Fuel Units 
ranging from 100 to 1200 KW. Write 
ola Melero lio e 
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CP diesel and dual fuel engines 


IHRREBEOE 


< 


A key generating plant 
of prominent midwest 
utility. 


Package unit as used in temporary installations dur- 


ing transmission line repairs and replacements. 


Typieal small community installation on 


end of a transmission line. providing volt- 


‘er oe Vc¥s\ aN EUMATIC age regulation and two-way power feed. 
TOOL COMPANY 


General Offices: 8 East 44th Street, New York 17, N. Y 


PNEUMATIC TOOLS «+ AIR COMPRESSORS «+ ELECTRIC TOOLS + DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS «+ AVIATION ACCESSORIES 


ELECTRICAL WORLD @ November 5, 3949 





ANOTHER SCORE IN THE 


battle of the inches 


It takes many costly buildings to 
house your telephone system. Every 
inch saved helps keep down the cost 
of telephone service. So at Bell Tele- 
phone Laboratories engineers work 
constantly to squeeze the size out 
of telephone equipment 

Tr the 
quency amplifier is being slipped 
i Western 
tube. 


picture a new voice tre 


nto position, Featuring 


Electric 


miniature vacuum 


BELL TELEPHONE LABORATORIES 


tiny permalloy transformers, and 


special assembly techniques, it is 
scarcely larger than a single vacuum 
tube used to be. Yet it is able to 
boost a voice by 35 decibels. 
Mounted in a bay only two feet 
et high, 600 of the 


new amplifiers do work which once 


Ww ide and | l 1 » 


required a room full of equipment. 


This kind of size 
throughout the System means that 


reduction 


EXPLORING AND 


INVENTING, 


more parts can be housed in a given 
buildings and 


space, Telephone 
other installations keep on giving 
more service for their size — and 


keep down costs, 


The new amplifiers, which will 
thousands 
throughout the Bell System to keep 


telephone voices up to strength, are 


soon be used by the 


but one example of this important 
phase of Laboratories’ work. 


DEVISING 


AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 





t 


A RECOGNIZED STANDARD SINCE 1912 


TODAY STRONGER 
MECHANICALLY BUT 
STILL INTERCHANGEABLE 
WITH OLDER UNITS 


Delta-Star "Unit Type”’ indoor bus 
supports, also known as NEMA 
standard construction class “A” 
are available in strength classes 
sufficient for most installations. 


PORCELAIN BODIES—are of highest 
grade, wet process, chocolate brown 
glazed, porcelain. 


SANDED RECESSES—at both ends of por- * 
celain body into which inserts are DELTA-STAR “UNIT TYPE INSULATORS NEMA 
cemented. Construction Class “A” Single Inserts 


INSERTS—are cemented in sanded re- Cemented in Both Ends . 
cesses by Delta-Star's time tested steam 
room process. Accurate jigs insure 
uniform height, parallel surfaces top and 
bottom and alignment of tapped holes. 


360° ADJUSTMENT—conductor and base 
fittings are attached to inserts by a sin- 
gle bolt at axis of porcelain permitting 
full 360° rotational adjustment. 


FITTINGS—every type of conductor and 
base fitting available—easy to install 
and convenient for storeroom stock. 


7.5-kv Heavy Duty 


50,000 BUS SUPPORT LEV nae 


Flexible design of indoor UNIT TYPE bus supports has real 
advantages, permits field assembly in many combinations. 
All parts interchange, can be carried in stock, have high 
salvage value should changes necessitate removal to 
another location. 
Bulletin 31-C lists parts to make 50,000 combinations— 
clamp fittings for any conductor, base fittings for any 
mounting, insulator strength classes 2, 3 and 4 in voltage jiusoumiine 
ratings of 7.5, 15 and 23-ky. 7.5-kv Stenderd Duty ; Type "HU" 
Type "RP" 


’ DISTRICT REPRESENTATIVES IN THE FOLLOWING CITIES 
itor et ae et Jacksonville. Fla 
Fi Boston, Mass Kansas City. Mo rn nd, 
/ 1 a Buffalo, N. Y Kooxville, Tenn Pri Vv 
al COMP Charlotte, N. € Los Angeles, Cal t. Lo Te 
l Cleveland, Ohio 


totes mm flay = 
Dallas, Texas Norfolk, Neb Seattle, Wash 
Denver, Colo Norfolk, Va Tampa, Fla 
- — “ % re iBT ii cel eae tas) i Pai a] 
MAIN OFFICE AND FACTORY — 2400 Block, Fulton St., Chicago 12, Ill Indianapolis, Ind ve. op abe agg Neel 
fe : ; CANADIAN ASSOCIATE 
NEW YORK OFFICE — 140 Cedar St. New York 6, N. ¥ 


OTT IP UMM Picea ics 


® 
Honolulu, Hawaii 


Toronto 13, Canada 
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_ where you hit 'em when you write. 


MACALLEN in front of MICA in your speci- 
fications. MICA is fine, but only MACALLEN 
MICA pins it down to something really specific 
— and isn’t that why they call them 


specifications 2 


ss MACALLEN MICA 
i when you think of MICA, 


ALL C MPANY:; MACALLEN STREET @ BOSTON 27, MASS. 
THE MAC EN 0 CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE 
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AVINGS _ space, i 
“RA oil sw 
sconnection. ¥ 


GaW Type 


oad break di 

as show n) of a th 
{ above ¢ iw “> ’ switches with 
sets = of li ung Jooping rhe 
or without connecter 
ad can r 

n the © 


of \ 
e€ pr 


cles ( 
Illustré ated 


rie bus and two 
main through with 
(See diagram at righ ht). Lo 


either side with the main O 
connected. 
Type “RA” oll switches are of he relded steel construction 
sositively 6 ater ond oil tight! Made in many forms tO meet specia 
requiremen 400 amperes; 15000 volts. 


Let 4 W oer 
practica Type : e ¢ 
"S00 


\ pplication of 
tribut! 
VOLTS 


600. 
iv y rgestions for 
ir plant dis’ 


on Sy stem 


Right 

— Type “R 

of concer AM" 6 

° et way, 

isolated ind manhole in i — volt oil switch 

ext ndependentl ge industrial ch mounted 

ernal levers. y and loop circuit plant. Four load on roof 

, vit sectionali s can b 
ized b e 
Y operatin 
9g 


WRITE Tf 
OR YOUR COPY OF BUL 
LETIN H 
49 


ELECTRIC SPECIALTY CO. 


7780 DANTE 
AVE. * CHICAGO 19, ILLINO 
. 1S. U.S.A 


Canada ee 
Ia na — POW i EVICES, UT Toronto 





nt 


said Ahaad sth abi Sided Lia ke Akal 


(Anaconda 
Net Work) 


aan 


Time-tested since 1932 under all service conditions, 
subsequent improvements provide additional secu- 
rity in this long-famous network cable. 


@ Tough, easily handled, Twpe ANW-insulated, neoprene-jacketed cable 
incorporates six unportant advantages important to vou for under 
ground duct installation 


1. Better heat and flame resistance protected by the same neoprene jacket 

as Anaconda mining cables which must and do meet the severe flame test 

of the U.S. Bureau of Mines 

2. Higher resistance to duct acids and alkalies— years of experience with 

Type ANW insulation with only a braid covering showed it to be highly 

resistant to oils, acids and alkalies encountered in soil and sewage waters 

Now it has the additional protection of the neoprene jacket which itself 

has shown by test and experience, excellent resistance to these agents of 

destruction 

3. Higher operating temperature — now 75 C copper temperature, con- 

tinuous duty 

4. Superior aging—Type ANW insulation has demonstrated year after year 
and now even better... long-aging characteristics under severe oxygen 

bomb and air bomb tests 

5. Low moisture absorption—Tvpe ANW = insulation has always had low 

moisture absorption far less than is detrimental to safe operation 


6. More easily handled passes 180 degree cold-bend test at 0° C without 
damage to jacket. Cable is lighter, easier to pull. No lead to fuse, insulation 
and jacket do not support combustion 444 


DPA ANACONDA WIRE & CABLE COMPANY 


ume 


25 Broadway, New York 4, N.Y. 
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OIL CIRCUIT BREAKERS 


for Outdoor High-Voltage Stations... 


Type JCE 

14.4 kv, 600 amp, 100 int. 
mva; also 14.4 kv, 600 and 
1200' amp, 250 int. Ra? 
and 23 kv, 600 amp, 250 
int. mva, 8-cycle rip. ‘ 


cece 


T ype AKE 
7.2 te 400 amp, 50 
int. mva, Ceycie trip. 


T Ww 
115 kv a 1500 int. 
mva, 8-cycle trip. 


Operating 
. r $ 
ressed- SPF ring Store ed —“ times, Fe 


ng 3 
identical open ni 
ney of operation. ast in 


arc 
an 


Sliding Shoe 
eliminate swe 08 oF on 
5 maining Restrik y 

jy when tr a at hi 

° 


re Springs 
radustment 

ing action re 
ring separate 


Type JE-42 
69 kv, 600 amp, 1000 int. 
mva; 1200 amp, 1500 and 
2500 int. mva, 8-cycle 
trip. 


ty JE 
23 kv, 1200 amp; 34.5 kv, 600 amp, both 500 
int. mva; and 34.5 kv, 1200 amp, !000 int. 


mva; also 46 kv, 600 amp, 500 int. mva, and 
1200 amp, 1500 int. mva, 8-cycle trip 


RWE 
115 kv, 138 kv, and 161 kv, 1200 amp, 
3500 int. mva, 5-cycle trip. 


Type RHE 
Is similar, for 138 to 230 kv, 800 amp, 


5000 int. mva; or 1200 amp, 7500 or 
10,000 int. mva, 3-cycle trip. 


AIEE and NEMA Standards 


Get All Faets -- 
NG Ga ae eat, 


Other Representatives in Principal Cities 





WITH ALL THEIR EXTRA VALUE... 


new 
B-2 
series 


vob-Kated TRUCKS 
are priced with the lowest ! 


It’s what you get for what you pay 
that counts! 


Read, on this page, why Dodge ‘‘Job- 
Rated” trucks offer you extra value. 


Then, see your Dodge dealer. Ask him 
to quote you the price of the Dodge 
**Job-Rated” truck that fits your hauling 
or delivery job. 


You'll get more for your money .. . in 
performance, in economy, in long-lasting 
truck satisfaction. 


See your Dodge dealer now. 


Dodge wob-Xuved” Engine Features! 


@ FAMOUS DODGE L-HEAD TRUCK ENGINES .. . “Job- 
Rated” for your loads; save gas, oil. 


@ COMPLETELY SPLASH- AND DUST-PROOF ELECTRICAL 
SYSTEM .. . with high-output generator. Resistor-type spark 
plugs, and high-output coil, insure amazingly smooth engine 
operation; longer plug life. 


1. SUPER-FRICTION CLUTCHES. 6. SAFETY-LOCATED GAS TANKS... © EXHAUST VALVE SEAT INSERTS . . . resist wear and 
Large frictional areas. **Job- Outside the cab, NOT pitting. Reduce valve grinding; preserve performance. 


Rated” for smooth action inside! 
and long life @ REPLACEABLE PREFITTED MAIN BEARINGS... precision, 
and long e. e e e 


ig-life quality. Reduce maintenance costs. 
2. RUGGED 3-, 4- or 5-SPEED long-life q 
SYNCHRO-SHIFT TRANSMISSIONS NEW STEERING COLUMN GEARSHIFT 


i Foh-Brtadl” tor tie load. aie indard equipment on @ FULL-PRESSURE LUBRICATION . . . positive pressure to 
Carburized gears heat- a “4 — 1-ton models main, connecting rod and camshaft bearings and camshaft 
treated shafts; antifriction eet ee ee drive, prolongs engine life. 


bearings throughout. . provides easier han- 


3 cmmenmpamnasn... Sune. mone wnobeiructed © FULL-LENGTH CYLINDER COOLING . . . 4-RING ALUMI- 
Hypoid design; banjo-type elauuueian ee nee NUM ALLOY PISTONS . . . OIL-BATH AIR CLEANER and 
housing . . . “‘dob-Rated” , 2 many other money-saving features! 
for the load. Long life... “RIGHT-SPOT” HAND BRAKE... 
low upkeep cost. under the center of the 
4. CYCLEBONDED BRAKE LININGS cowl... right where you 
no rivets) prolong brake want it. Standard on all 


lite 15-, 3,- and L-ton models, ri 

5. CROSS-TYPE STEERING . . . Provides unobstructed floor ih to D 

Sharp turning angle; easier space; easier passage She . TR iT cKs 
handling, and parking. through either cab door. *Job-Rated 


eae — eae 
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you can BE SURE... iF its 


Westinghouse 


Type LR Booster 
Regulator 


"Booster Regulators Eliminated 500 
Customer Complaints Annually !" 


This statement from a midwestern utility superin- 
tendent is backed by his own records. They prove 
Westinghouse Booster Regulators pay their way 
with customer satisfaction. 

“Greatly increased load on our rural lines 
created serious voltage problems. Customers com- 
plained of burned-out motors, dimmed lights and 
late dinners. The installation of Westinghouse 
Booster Regulators eliminated these complaints 
and substantially increased our revenue.” 

Types LR and BR Booster Regulators are com- 
pact, pole-mounted units. They provide reliable 
voltage control for rural lines. Their investment 
costs, as compared with other methods, are slashed 
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as much as 95%! Installation is quick and easy. 
Maintenance is negligible. 

For complete information about every voltage 
regulation need, call your nearest Westinghouse 
office, or write for C. S. 47-225, 47-230, B-4245 
and Distribution Digest 50-000. Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-70530 





How to stump a doctor (i one act) @@@ 


Doctor: Name’ 


Seymour: Seymour Kerite. 
Doctor: Age’? 
Seymour: 95. 


Doctor: Er, would you repeat that, 
please. For a second I thought you 
said 95, ha-ha. 


Seymour: I did. 


Doctor: Good gracious, you must be 
about ready to cash in your chips! 
Here, lie down while | take your 
blood pressure. Hmmmm. Ahem 
Ahhh, yes. Remarkable! 


Kerite Insulation— 


Your Cable's Best Life Insurance 


Seymour: The verdict, doc”? 


Doctor: Unbelievable! Why, you're in 
perfect condition. Lively, healthy, 
and vigorous. How in the world 
do you do it? 


Seymour: You see, doc, it’s like this. 
For nearly a century I’ve been 
busy keeping folks satisfied 
supplying them with cable insula- 
tion that stands up no matter 
what, lasts a long, long time at a 
low, low cost per year. And in spite 


of the fact that many new kinds of 


insulation are available today, 
more people want Kerite than ever 
before keeping me busier and 
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busier. I have to stay young, doc, 
to keep these folks happy 


Doctor: Very unusual, yes, very. Old 
in experience, young in_ spirit 
Hmmmn,, interesting case 


Seymour: Your prognosis, do 


Doctor: Mr. Kerite, this examination 
leads me to believe that you will 
stay young as long as the electrical 
industry needs cable insulation with 
long life and low cost per year 


Seymour: Those are my plans, doc! 


‘The Kerite Company, 30 Church St., 
New York 7, N. Y. 


KERITE CABLE 
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Employee Stock Purchase Plans 


E MPLOYEES are anxious to be stockholders ot 
the company for which they work. Such an opin- 
ion is amply substantiated by the results of 
employee purchase plans of Pacific G&E, Phila- 
delphia Electric, Central Ohio L&P, and Penn- 
svivania P&L. 


drawn from these cases include the following: 


Other conclusions that can be 


Employees like the opportunity to purchase 
at the discounted offering price. 
There is a substantially greater demand for 


stock 


sales to employees. 


than has been met by these recent 


\ substantial number of employees can and 
will pay cash. 


Stock purchase plans get a warm reception. 


Why do not more companies provide this op- 
portunity to their employees. one might ask, i 
such satisfactory results are obtained? 

The answer is. of course, obvious to those in 
the policy making group who worry about the 
fluctuating price of stock. It is obvious to those 
with vivid memories of the 1920's. In fact, talk 
to those employees who purchased common 
stock of their employer just before the crash, and 
it is easy to say, “Never again!” The pre-emptive 
right of present stockholders also presents a 
ready excuse. 

If several of the utilities had not blazed the 
trail, one might give up hope in crusading for 
employee stock purchase plans. But even more 
important than these successful plans is their 
relationship to the fight against socialism. More 


free-enterprisers in the form of employee-stock- 
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holders is another way of teaching the economic 
facts of life. Now is the time to give employees 
an opportunity to share in the industry on the 
same basis as stockholders. 

The plans used by the various companies are 
quite similar and are apparently satisfactory in 
most respects. Employees are allowed to apply 
for stock not subscribed by stockholders under 
their pre-emptive rights. The company retains 
the prerogative to allocate stock proportionately 
when employees subscribe for more than that 
left over. Provisions for payment over a 12 
month period are also included. There have been 
no reports of complications in this procedure. 

The Kansas-Nebraska Natural Gas Co has 
gone a step farther. Here, stockholders volun- 
tarily waived enough of their rights to give em- 
ployees a reasonable opportunity to buy. Such 
an idea can be carried out in every company by 
circulating the shareholders with appropriate 
blank forms to give proper authority for a waiver 
in behalf of employers of a percent of their 
rights. Obviously this waiver would not be ex- 
ercised if there were sufficient shares unsub- 
scribed to fill the employee requirements. 

The methods of allowing employee participa- 
tion in new issues are amply tested. The willing- 
ness on the part of management to take action is 
the only hurdle remaining. Will other leaders 
use this method of promoting voluntary invest- 
ment of funds? It is one way of preventing in- 
voluntary investment via taxation in a socialized 


industry ten vears from today. 


——————— enn 





The Trend in Fluorescent Lighting 


IT WAS a comfortable time. before 1938, when the incan- 
descent lamp was the only artificial light source in general 
use. ‘There was no bother about color temperatures, 
brightness ratios, and all the other esoteric factors that 
now complicate the lighting scene. There was just a 
point source of light whose emanations were easily con- 
tro.led and which, by its limitations, restricted the art of 
illumination to very simple terms. And everyone was 
happy because no one knew differently. 

Then came the fluorescent lamp to change the whole 
picture. With fluorescent it was possible to reproduce 
daylight exactly, or nearly enough to make no matter. 
But, surprisingly, all people did not want daylight repro- 
Well, what did they Warm white light, 
which is of a pinkish cast? Or a yellow tinge? Or 3.500 


duced. want? 
or 4,500 or 6,500 degrees Kelvin, which means nothing 
at all to the uninformed? 

What will public acceptance finally settle on? The long 
tube or the short one, the thin one or the fat one, bi-pin 
All it cares 


about is satisfactory lighting. But the makers and sellers 


or single-pin? Who cares? Not the public. 


of lamps and associated equipment care. So do the 
electric utilities whose customers must have satisfactory 
lighting. 

The public does not, and never will, determine the 
trend in fluorescent lighting. It is mere idle exercise in 
statistics to attempt to define such trend in terms of public 
demand for this, that. or the other kind of tube or equip- 
ment. The demand is simply a measure of acceptance of 
what is available. Its indications are not definitions of 
trend in fluorescent lighting. The trend is latent in the 
research laboratories and in the minds of inventive men 
and is not usually revealed in advance. However, if one 
insists on having something to call a trend, it is to be 
found in the earnest efforts of manufacturers to increase 
their markets by offering improved light sources and 
equipment for public acceptance. Lamps of longer life 
and more pleasing color characteristics, more effectively 
employed in improved fixtures and installations are the 
elements of the trend. It is towards more light and better 


light. 


Now Is The Time 


JUST EMERGING from a capacity shortage, the electric 
utility industry is faced with another kind of shortage. 
It is a shortage of creative selling. A capacity shortage 
can be made up, then is over and done with. But a selling 
shortage can never be made up. It is a permanent loss 
that never can be regained because it is impossible to sell 
enough today to make up for what was not sold yesterday. 
In terms of selling, yesterday is gone forever, and today 
cannot compensate for it in any degree. Today’s selling 


is always today’s, can never be yesterday’s. 


52 


It is common knowledge in the industry that electric 
utility sales activity, measured on any yardstick—top 
executive interest, number of personnel, intensity of effort, 
or what have you—is now below what it was pre-war. 
Considering population increase and modern develop- 
ments in electricity utilization, it is far, far below what it 
should be for the maintenance and expansion of market 
necessary to maximum future growth and_ prosperity. 
One might say, judging from present conditions, that the 
electric utilities, with a few outstanding exceptions, are 
prepared to be content with minimum future growth and 
prosperity. 

Evidences of this condition are plentiful. Ask almost 


latest in this line was brought forward by Ebasco’s W. L. 


any power company sales head for his testimony. 
Byrne at the sales meeting of the Southeastern Electric 
Exchange last week. He said that a survey of 14 com- 
panies showed 40% more customers in the commercial 
service class than before the war and 10% fewer salesmen 
to build load among them. A survey of 14 companies 
does not represent the whole industry, but, in the cireum- 
stances of the present case, it can certainly be taken as 
strongly indicative of the general condition. 

Byrne said now is the time to get going on selling. Yes- 


But 


those days are lost and “now” cannot be any sooner than 


terday was the time, too. and so was the day before. 


today. To put off the “now” until tomorrow is to approach 
closer to the desperate urgency of “Now or never!” which 
will be followed by a regretful “Too late!” if procrastina- 
tion continues. We do not believe this unhappy sequence 
will develop to its deplorable end. The history of the 
industry contradicts any such thought. But it is perfectly 
plain that each additional day of neglect of selling brings 
And remember the 
old cliche from the sun dial. “It is later than you think.” 


closer the time of “Now or never.” 


Tell Them What It Costs 
WHEN FALSE statements about the cost of 


New England began circulating, the New Eng!and Coun- 


power in 


that an 
rates... Of 


cil offered) $100 to anyone who could prove 


industry left New England because of electric 
course there were no takers. 

Eastern North Carolina has now been accused by Gov 
ernor Scott of retarding industrial development because 
of higher rates than those in Western Carolina. This is 
an easy conclusion to reach when no facts are required. 
But if proof were asked for, it would be the same as in 
New England. The retarding factor may be labor. cli- 
mate, or raw materials, but the accusers just say power. 
When the newspaper reiterates the story without proof. a 
few more innocents may be influenced. 

The power companies have another public relations 
job to handle in a swift, efficient manner. It might be 
possible for the Western Carolina utilities to join those 
from the East in clearing up this misconception. 
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The Electrical Week 


Come the December peak and the utilities will not 
need to worry. Edison Electric Institute’s semi-annual 
survey indicates a margin of over 11.50 .. . Despite 
the coal and steel strikes, energy output is staying 
remarkably high, down only 2.2 from last year for 
the week ended Oct 29. The obvious explanation is 
the terrifically high sales to residential, rural, and 
For August, latest 
15.6%. 


commercial customers. figures 


available, residential sales were up rural 


19.3%. and commercial 8.2%. 

Vew Federal Power Commissioner Mon C. Wallgren 
has the job but not the office of Leland S. Olds. Office 
which Olds occupied in Washington for ten years will 
become a Commission conference room, and a new suite 


is being prepared for Wallgren. 


EvectricaL Worwp, like many others, is feeling the 
effects of the coal strike. The railroads serving Albany 
where EW is printed are curtailing service. The result 
may be a delay in the delivery of the magazine. 


George W. Haggard, assistant administrator of Rural 
Electrification Administration since last Jan 1, has been 
appointed deputy administrator. He succeeds in REA’s 
Vo. 2 post William J. Neal, who died Oct 26 in an auto 


crash (p 122). 


Dayton Power & Light Co lost its entire 330,000-kw 
system at 9:17 am, Nov 1. Some 280 communities in 
24 Ohio Counties were without power for about 90 
minutes. The cause is not yet known. Supposition is 
that both units at new O. H. Hutchings station went 
out and this in turn threw out the Tait station. 


It Ain't Hay 


a claim for $70 from a farmer. The agriculturist claims 


Vorthern Virginia Power Co has received 


his horse died after eating blueprints lejt behind by a 


construction crew. 


Notes from the ClO convention—The Utility Work- 
ers Union reported winning 18 bargaining elections 
and 106 union shop polls in utility plants since last 
November . . . UEW reported its unemployed rolls 
have risen from 42,000 to 105,000 over the past year 
... Three states were reported to have changed their 
laws regulating public utility labor disputes: (1) New 


Jersey set up standards to guide arbitrators in their 
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decisions. (2) Michigan substituted voluntary for 
compulsory arbitration. (3) Wisconsin broadened its 


law to include co-ops. 


By 1951 Hartjord Electric Light Co’s postwar program 
will have reached a total of $2.5 millions for substations 


alone. 


“Let's Meet the Challenge,” the theme of this year’s 
meetings of the Pennsylvania Electric Association, 
was suggested by an editorial, “Objectives,” in the 
June 8, 1946, issue of Evecrrica Worwp. 


Genoa. oldest city in Nevada, has a sweet way of 


holds a 


dance, an all-night party in the community hall, to raise 


financing street lighting. Annually it candy 


street-lighting funds jor the coming year. 


Boston Edison’s enlarged Edgar Station in North 
Weymouth, Mass., now represents a capital invest- 
ment per plant emplovee of $200,000. 
is 251.110 kw. 


Station rating 


White House says President Truman has no plans for 
attending the power-jor-New England Democratic Re- 


gional Conference in Boston, Nov 20-21. 


Utilities might sell twice as much common stock as 
has been issued so far this year if they would only 
explain to the small investor how and where to buy 
the stock. 


The Hawaiian Electric Co, Honolulu, will divorce its 
retail appliance sales from its public utility operations 
next Jan. 1. 


Notes From The News 


P. A. Norris, chief operating engineer for Virginia 


Electric & Power Co, has declined an award of $520 
made by the Virginia Industrial Commission. Norris, 
who injured his leg while at work, said that the com- 
pany had paid him his full salary while he was inca- 
pacitated . .. Linemen of the Memphis Municipal Sys- 
tem are striking for higher pay . . . A laboratory for 
advanced work in studying alternating currents has 
been opened by the Catholic University at Washing- 
ton, D. C. 





Adequate Reserve Now Within Reach 


Total National Generating Capacity Expected to Exceed Demand by 11.5% 
at 1949 Peak; Margin to Pass the 15% ‘’Adequate”’ Mark by End of 1950 


\DEQUATE RESERVE of electric generat- 
ing capacity, the elusive will-o-the-wisp 
pursued by the electric utility industry 
through years of war and equipment 
shortages, finally is within reach. 

The coming 1949 peak will find the 
industry enjoying an 11.5% bulge in 
total national capacity over demand, as 
compared with narrow margins of 5.4; 
ind 5.96 experienced in 1947 and 
1948. respectively. And the industry 
will attain a national margin of a 
little over the 15° it considers as 
“adequate” by the end of 1950. The 
margin will rise to 186 in 1951 and 
will amount to at least 16.9% in 1952. 

These estimates resulted from the 
latest semi-annual power survey of the 
Edison Electric Institute. announced 
this week by EEI President Elmer L. 
Lindseth. The report. covering esti- 
mates of generating capacity. peak 
loads. and construction plans for both 


public and privately owned utilities, was in load growth. It had to do so in gram. Annual installations for the 

prepared by a committee headed by order to give a valid picture of actual period, including a total of 23,035,226 

Walker L. Cisler, Detroit Edison Co. demand in relation to capability kw of capacity to be added by the 

Other members of the survey group were However. the effects of the strikes al- power companies and 6,809,927 kw in 

C. W. Mayott, Hartford Electric Light ready have driven energy demand be- new governmental installations of all 

Co; N. B. Hinson. Southern California low normal. and it is highly improbable — types, follow: 

Edison Co: V. M. Marquis, American that all heavy loads will return by the 1947 2.005.386 kw 

Gas & Electric Co, and J. E. Moore. time of the December peak. 1948 4,237,831 

Ebasco Services. The jump in the national reserve 1949 6.929.201 
Industry experts feel that a margin margin reflects the progress of the in 1950 6.173,635 

of better than the predicted 11.5% dustry’s postwar expansion program, 1951 6,149,800 

something closer to 14°7——will be ex which will result in the addition of 1952 4.349.300 

perienced during the coming Decem-  6,929.201 kw of generating capacity in Addition of this total of 29.845.153 
ver peak period. The EEI survey group 1949. This total is substantially higher kw will bring the industry's total in 

based its load studies on an assump- than total additions during the com- stalled capacity to 80.161,774 kw. an 

tion that major strikes would end early bined years of 1947-48, the first two — increase of 59% above the 1946 instal- 

enough to cause no serious dislocation years of the six-year construction pro- lation of 50,316,621 kw. But even this 


The Power Situation, 1948-1952, by Federal Power Commission Regions * 


All Figures in Thousands of Kw 


1948 1949 1950 1951 1952 1948 1949 1950 1951 


Capability 14,414 15,482 16660 17,738 18,301 REGION V Capability 1.672 1,933 2,136 
Peak Load 13,134 13,722 14,288 14841 15,382 Peak Load 1,554 1,686 1.811 
Margin of Reserve 1,280 1,760 2,372 2,897 2,919 Margin of Reserve 118 247 325 


REGION 1 Capability 10,516 12,343 13,282 14,186 15,050 REGION Vil Capability 4,186 4,731 5 
Peak Load 10,272 10.749 11,302 11,962 12,612 Peak Load 4,180 4516 4 
Margin of Reserve 244 1,594 1.980 2,224 2,438 Margin of Reserve 6 215 


180 
849 
331 


REGION | Capability 7,828 8,614 10,562 11,266 EAST DIV Capability 807 935 998 
Peak Load 7,545 8,240 9,562 10,234 Peak Load 780 863 953 
Margin of Reserve 283 374 1,000 1,032 Margin of Reserve 27 72 45 


REGION IV Capability 7,976 9,505 9,945 WEST DIV Capability 3,379 3,796 4,182 
Peak Load 7,348 8,162 8,539 Peak Load 3,400 3,653 3,896 
Margin of Resetve 628 1,343 1,406 Margin of Reserve —21 143 286 
REGION V Capability 4,209 5,667 5,918 REGION VIIl Capability 5,229 6,378 6,909 


Peak Load 3,644 4,409 4,737 Peak Load 4,840 5,409 5,850 
Margin of Reserve 565 1,258 1,181 Margin of Reserve 389 978 1,059 


* Median hydro conditions assumed 
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FEDERAL POWER COMMISSION 
REGIONAL POWER DIVISIONS OF THE UNITED STATES 


estimate almost certainly is low. 
Estimated 1952. installations, an 
nounced formally for the first 
represent only those additions definitely 
The total of 
will be swelled as many 


time, 


programmed at this time. 
1,349,000 kw 
systems further develop their plans for 
construction within and beyond the six 
year program. With the 
bottleneck broken—manufacturing cap- 


ability is now estimated at 8 million kw 


equipment 


of steam turbine capacity and 2 million 
kw of 


panies no longer are 


hydro annually— power com 


forced to plan so 


far ahead as previously. As a result, 


many systems are ironing out engineer 


financing. and other details before 


making 


ing, 


firm commitments for new 
equipment. 

The industry anticipates little tailing 
off of energy demands, as indicated by 
the accompanying tables on capability 
and peak loads. After this year’s jump 
of 7.5%, annual increases in peak loads 
of 6.2%. 6.1%, 
for the next three years. The 1948-52 
increase in peak load requirements, 
from 51,435,000 kw to 65.774.000 kw 


roughly 20% 


and 5.67 are toreseen 


indicates no downswing 
in demand, which has surged steadily 
since the war. 

Greatest regional jump in peak lead 
Federal Power Commis 
sion Region V (the Southwest). where 
the 1948-52 total 
51° Despite this increase in 
load, the 
margin of 24.9% 

Even the 
VII) thi- 
year’s peak, though its margin of 4.8 
will be the the 
Southeast’s. Even this margin will van- 
ish, EEI warned, if adverse hydro con 
Both the 
(Region 


is foreseen tor 


is expected to rise 
some 
anticipates a 
by the end of 1952 
Northwest 
is expected to squeeze 


area reserve 


Pacihe (Region 
past 


narrowest except tor 


ditions prevail in the area. 
Northwest and the Southeast 
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Ih) fall the 


15° standard of reserve margin which 


will somewhat short of 


will be exceeded nationally and in all 


other regions by 1952 


Washington Utilities Must 
Limit Industrial Loads 


rhe Washington State Public Service 
Commission has issued an order direct 
ing privately owned power companies 
new or additional 
00 kw and 


power for 


to retuse requests tor 
industrial loads in excess of 
additional 


also for new o1 


space heating. Only exceptions are in 


health, 


security” or 


stallations “essential to public 


public safety, or national 
to meet contract commitments 
Municipal ind PUD’s al- 


though not to the Commission, 


to adopt 


utilities 
subject 
regulation. 


are expected the 


Pacific G&E Requests 
System-Wide Rate Boost 


Pacific Gas & Electric Co has applied 
to the California Public Utilities Com- 
for a system-wide increase in 
electric rates. If granted, the increase 
will be the first for the company in 29 
years. 

The utility asked a total 
$8.9 million in rates. to bring the rate 
of return on its electric properties to 
5% for 1950. The return in 1948 was 
1.29%, and the 1949 percentage is ex 
pected to be about 4.41. 

The application asks an increase of 
6% on monthly bills computed at pres 
ent rates, about l¢ a day on the average 
household bill. 

Che California PUC recently granted 
PG&E permission to increase its gas 
stipulating. however, that rates 
be figured on an 


mission 


boost of 


rates. 
“escalator” basi- te 
vary with fluctuating oil prices 

A few days before PG&E's announce 
San Diego Gas & Electric C 
stated it would drop its efforts te obtain 


ment. 


electric and steam rate increases, sub 
stituting a request for higher rates for 
beth household and 
H. G. Dillon, vice-president of 
that 
decreases in the price of fuel oil on the 
West Coast made it possible to discard 
the earlier plan 


commercial gas 
users, 
explained 


the company, recent 


Consent Held Not Needed 


\ Texas utility need not obtain con 
sent from county commissioners to con 
highway 
Attorney 
answer to a 
Jones. Flovd 


struct lines along a county 
The ruling was announced by 
Price Daniel m 


Enos T. 


attorney. 


General 
question — by 
County 


WELCOME “ 


eupcer 


Clocks: UNING HOME 


FOUR ‘DEGREES OF ELECTRIC LIVING” from “thrift” to “deluxe” are being shown to 
public by Indianapolis Power & Light Co and Better Homes Bureau of Westinghouse Electric 


Corp 
is “Budget Degree” home 


1949 


Four houses exhibited vary in amount and capacity of electrical equipment. 


Above 


Attendance was 11,000 the first weekend houses were shown 
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PROMINENT at SEE Sales Conference were L. R. Boulware, seated left, General Electric Co, and H. M. Sawyer, American Gas & Electric 
Co. Standing left, Fischer S. Black, editor of “Electrical World”, and Chairman Les M. Taylor, vice-president, Mississippi Power & Light Co. 
In right panel are Charles A. Collier, left, vice-president, and Harllee Branch, vice-president and general manager, both of Georgia Power 


Sales Opportunities to Gain or Lose 
Stressed at Meeting of SEE Group 


American business 
markets, 
L. R. Boulware, vice-president of Gen- 
Electric Co, told 
300 executives attending the 


THE BIG 
today 


THREAT to 
is the survival of free 
eral approximately 
opening 
general session of the Southeastern 
Electric Exchange Sales Cogference. 
Oct. 26-28, at Atlanta 

Boulware said that this threat to the 
result of un 


economic system is the 


sound spending, the 
their col 
false ideolo 


gies about the operations of 


government size 
of taxes and the manner of 
lection, and the spread of 
American 
business 


Black. editor of 


WorLD, in reviewing the 


Fischer S 


ELE 
TRICAL outlook 


for the electrical industry. 
staffs; 


standing of the consumer's needs: 


it red lar Zer 


trained more technical under- 
more 
cooperative effort with retailers, whole 
salers, and contractors in selling activ 

ties: more interest in selling electric 

living and less worry about whether it 
will he and 


reater advertisement of company ser\ 


1 so-called profitable load: 


Black leo ryed the use ol 


ices 
available tools such as community pro 
grams and those sponsored by adver- 
tising agencies and public relations con 
sultants 


More 


pacity 


than 20 of our electric ea 


today is in government owner 


ship. end projects are on the drawing 
board that will increase that 2007. ac 
Harllee 


president of Georgia Power Co, 
spoke at a 


cording to Branch, Jr. vie 
who 
dinner meeting 


The big bargain in new business for 


56 


the electric utilities lies in commercial 
electric cooking, in the opinion of Orrin 
E. Wolf, vice-president and manager of 
commercial cooking department of Hot 
He said that this business will 
produce a better power load than any 
other type of appliance and presents an 
unparalleled profitable market. Wolf 
said that kettle will 
produce annual 


point. 


one electric fry 


more earned revenue 

four electric domestic ranges 
The threat of L-P gas has not 
lessened, and its annual use has grown 
99 1939 to 


trom 223 
Rushton, of 


than 


million gallons in 
gallons, Joe 
told the 


three and 


2.736-million 
Frigidaire, conference. Dur 
one-half 


many LP 


e past years 


have been as ranges 


n rural and farm areas as electri: 


ranges The same is true of water 


reaters, but not 
Urility 


held for 


electric refrigerators. 


companies must search the 


every possible ally groups 


which will be mutually benefited from 


with them as a while 

ing to accomplish their major ob 
ective, said H. G 
& Lieht Co. 

In the Industrial 
ession, Don P. Caverly, Sylvania Elec 
tric Products. Ine, reported that in the 
industry, infra-red has been ap 


team 
Isley, Carolina Power 


Power Committee 


textile 
pl ed on slashers where the speed was 
increased from 25 to 35 yards per min- 
ite on the same weight of varn. 

J. Wesley Cable, Consulting Engineer, 


N.Y 


regulators for all installations of dielee- 


recommended individual voltage 


tric heating. 
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E. B. Karns, Westinghouse, said that 
mercury vapor can be justified eco- 
nomically over incandescent where 
8 ft-e average or higher levels of il- 
lumination are required and where 
street widths are in excess of 40 ft. 

The real chief responsibility and func- 
tion of an industrial salesman 
are to peddle all the kilowatt hours he 
possibly can to industrial user 
he has on his system, said D. B. Hyer, 
Jr.. Florida Power Corp. 


power 


every 


\ large number of utility companies 
are not using sales allies to certain def- 
inite advantages, according to W. P 
MeCutcheon, Birmingham Electric Co. 
Live contacts and correspondence with 
trade paper editors are one of the best 
methods, 

Within pump 
units will be installed for less than 
$1,000 predicted by U. U. MeMillan, of 
W. W. MeMillan & Co, Jacksonville, 
Fla. A revenue of $34 a can be 
expected automatic electric 
laundry according to E. O. George, De- 
Edison Co 


two years 3-hp heat 


year 
from. the 
believes 


troit who strongly 


in its energetic promotion. 
Bud S. Moss, 
that his company’s 


cram has received wide public support 


Georgia Power, said 


agricultural pro- 
He presente d heures during the sessions 
of the Agricultural Development Com- 
mittee to show the remarkable increases 
in vields in many crops which have re- 
sulted from company activities 
Power & Light is 

rgricultural 
further its 


Carolina working 


with and 


making 


county groups 


surveys to rural 
and farm programs, said J. Lloyd Lang- 
Appalachian Electric & Power Co, 
is continuing its splendid rural develop- 
ment program with remarkable results, 
according to L. L. Koontz. 


A main factor in developing a pros- 


don. 
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SPEAKERS at SEE Sales Conference included: Front row, left to right, W. T. Christy, GE Appliances, Inc; Paul D. Brooks, Ebasco Services. 
Rear row, Joseph Ruston, Frigidaire; John W. Talley, managing director of SEE; and Hugh G. Isley, Carolina Power & Light Co. In right panel: 
Seated, Percy Miley, South Carolina Power Co; Joseph W. Kling, Georgia Power Co. Standing, J. Mason Guillory, New Orleans Public Service; 
Henry Keele, Florida Power & Light Co, Miami; and D. B. Hyer Jr, Florida Power Corp, St. Petersburg 


perous rural area is use of local crops 
to supply industry with its needs, in the 
opinion of J. R. Lester of Alabama 
Power. Processing more of the raw ma- 
terial to finished product will lift the 
income of the South. 

At the meeting of the Commercial 
Committee, W. L. Byrne, Ebasco, quoted 
survey figures—40°% more commercial 
customers and 10% fewer salesmen, to- 
day than pre-war. How to sell Planned 
Commercial Lighting was covered in 
talks by James Ketch, Nela Park, and 
Salaun, New Orleans Public 
Roy Benson, Georgia Power, 
told how small-town merchants are be- 


Howard 


Service. 


ing helped by his company’s community 
development program. <A 
Hotpoint’s 


preview of 
new-training program for 


dealer salesmen was given by D. W. 
Grosshandler. 

Appalachian Electric & Power 
increased sales to low-use commercial 


Mus- 


Power, 


How 


customers was outlined by R. S. 
Guy C. Hall, Florida 


reported on the growth of heat pump 


erave, 


installations in his state, and a note of 
caution on the utilization of ground 
water for this purpose was sounded by 
Ralph H. Baker, Florida Health Board. 

At the the Advertising 
Committee E. N. Pope, Carolina Power 
& Light. reported utility presidents are 


sessions of 


meeting with newspaper and magazine 
and 
lems with them. 


editors discussing industry prob- 

Another opportunity in public rela- 
tions is the use of merchandising and 
load building advertising by selling the 
company along with the customer bene- 
fits of its Roy 
Knox. Birmingham Electric. 

Clarence M. Kilian, Alabama Power, 
declared that the advertising man can 
increase his usefulness to management 
by interpreting the customer’s point of 
view into management thinking. 


services, according to 
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Results of Los Angeles Municipal 
Survey Challenged by Department 


AN INDUSTRIAL and administrative sur- 
vey covering the Los Angeles Depart- 
ment of Water and Power—as required 
city charter—has 
recommended a $1.2 million reduction 
in major appliance promotion. The sur- 
vey also declared further promotion of 
industrial undesirable 
industrial 


every 10 years by 


sales because 
“little 


available in Los Angeles and also be- 


there is property 
cause the possible power revenue and 
profit will not warrant this type of pro- 
the amounts currently ex- 
pended for this work.” 


motion or 


Ihe survey was conducted by Ford, 
Bacon & Davis, New York, and covered 
a period from 1940 through the De- 
partment’s 1949-50 budget. 

General Manager Samuel B. Morris 
and the management of the Department 
the 
and 56 recommendations and countered 
facts indicating that 
has increased energy usage by residen- 


reviewed survey's 87 conclusions 


with advertising 
tial customers during a 15-year period, 
rom 600 to 1,600 kwhr 
customer. 

Morris said that the 1949-50 
promotion budget is $300,000 less than 
last year’s, but that electric water heat- 
desirable load to 
“now one-half 


per year per 


sales 


companion 
ranges, less than 
the present public acceptance of the 
range, and further promotion 
of the electric water heater is 


ers, a 
have 


electric 
neces- 
sary.” 

The survey declared that the Depart- 
ment has been able to increase the use 
of major appliances in Los Angeles to 
only 3% saturation for water heaters 


1949 


and 7% for electric ranges and that 
this “indicates that natural gas has a 
strong economic appeal”. 

The Department’s management said 
that while gas may have an economic 
appeal, factors other than cost have as 
great or greater influence. It was 
pointed out that there are five times as 
many electric as gas refrigerators 
within the Los Angeles area. and that 
range and water heater saturation quad- 
rupled over the 15-year period. 

The Department’s management re- 
ported also that there are some 19,200 
potential industrial land 
already zoned industrially ot 
and only 10,650 
actually being used by industry. It was 
pointed out that economical expansion 
of residential loads cannot come about 
from industrial and 


acres otf 
either 
acres 


proposed are 


without balance 


commercial customers. 


Heads Alabama Power 
James M. Barry, 


Alabama Power Co since 1926 and gen- 
eral manager and director since 1932, 
has been named president of the utility. 
He succeeds Thomas W. Martin, who 


was elected chairman of the board. 


vice-president of 


Named to Commission 


John M. Campbell, Baddeck, has 
been named to the Nova Scotia Power 
Commission to succeed the late J. W. 
Smith. 





SIGNAL FOR LOWERING a steel grillage into position is given by Elmer L. Lindseth, 
president, Cleveland Electric Illuminating Co, to start construction work on a $20-million addi- 
tion to company’s E 70th Street Lake Shore Plant. Two new 75,000-kw generators, one sched- 
uled for service late in 1950 and the other the following year, will increase system capacity to 
over 1.1 million kw. Utility will spend $140 million on expansion 


Use of Lightning Arresters Studied 
at Equipment Symposiums of PEA 


AprLicaTioN of lightning arresters to 


metal-clad switchgear and their use for 
the surge protection of generators were 
symposiums at the fall 

Electrical 


Committee of the 


the subject of 
meeting of the Equipment 


Elec 


at Sunbury 


Pennsylvania 
tric Association, Oct 27-28. 
Upwards of 50 engineers represent 


ing utility and electrical manufactur 


ing companies in’ Pennsylvania and 
attended the 


featured an 


nearby states conference 


f Penn 
150. 


generating station, the 


which inspection o 
svlvania Power & Light Co's new 
000-kw Sunbury 
newest and one of the largest hard-coal 
burning stations in the United States 
Phat lightning arresters are essential 
to the adequate surge protection of gen 
erators was the discussion 
the subject by E. M. Hunter. General 
Electric Co, and A. A, Johnson. West 


inghouse Electric Corp. Use of reduced 


oncensus of 


rated with 
their 


1 
similarly 


arresters generators having 
grounded 
both spe akers 

that solidly 


were 


neutrals solidly was 
sanctioned by 
however Johnson felt 


grounded generator neutrals 
good thing to avoid” 


Individual 


erating 


machines in a unit 


should) preferably — be 


system 
grounded through the primary of a dis 


tribution transformer having a resistor 


across its secondary. Johnson said 


Hunter, on the other hand. preferred a 


potential transformer grounding 


scheme on the basis of past favorable 


58 


experience. In stations where two ot 


more machines are connected to a sin- 
gle bus. Johnson felt that resistance or 
preferable 


for telling 


reactance grounding was 


since it provided means 


which machine was in trouble 


In explaining a recent case of ar 


rester failure which had apparently 
taken place simultaneously with the oc- 
fa ground fault on one phase 
rator cable leads. Johnson 
that arresters 


fail when 


currance ofa 
ot gene 
almost uni- 
versally than rated 
voltage that they cannot valve off is ap- 
plied ac at hand. 
i nail hole in the cable. apparently sus 
installation. had 
cable fault 
rejected load at 
high 


appeared across arresters in the un 


pointed out 
a higher 
ross them. In the case 


during 
led to the 


tained 
sumably 


pre- 
When 
the generator full ex 


citation. an abnormally voltage 


faulted phases. causing failure of one 
of the associated arresters 

ring representatives of three 
metal-clad 


ond 


Enginee 
that 


switchgear 


firms manufacture 
participated in a <e 
symposium on the application of light- 
\ll three 


discussers appeared to agree that use 


ning arresters to switchgear 


of arresters with metal-clad swit 
was desirable for the protection of asso- 


Minor differences of 


1 
however 


ciated equipment 
developed 


opinion 


whether station-type of line-type  ar- 


should be 


arresters should be installed inside or 


resters used and whether 
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outside the metal-clad switchgear. 
E. M. Hunter. GE, favored use of sta- 
tion-type arresters on 15-kv metal-clad 
switchgear but not on 5-kv equipment. 
His preference was for enclosure of 
the arresters. H. B. Wortman, Westing- 
house, favored the use of line-type ar- 
resters inside the gear while T. A. Sill- 
ers, Allis-Chalmers Manufacturing Co 
recommended the use of arresters with 
metal clad preferred 
that it be 
itself. 

An illustrated discussion of 
sign of Sunbury Station was presented 
at a luncheon meeting of the commit 
tee by W. B. Morton, station electrical 
engineer, and H. F. Hatfield, mechani- 
cal research Pennsylvania 
Power & Light Co, as a prelude to a 


switchgear but 
installed outside the gear 


the de- 


engineer, 


tour of the new station by the commit- 
tee. This station. located on the Sus- 
quehanna_ River 
houses two 75.000 kw turbo-generators 


outside Sunbury. 
operating on steam at 1.380 psi 950 F 
anthracite silt 
One ot 


from boilers burning 
Soft coal is used for 


the two units is now in operatior 


starting 


Addition Ups Capacity 
of Coulee to 1,316,000 Kw 


Installed rated capacity of the Grand 
Dam power plant has been in- 
1.316.000 kw with the be- 
ginning of commercial operation by the 
twelfth 108.000-kw generator. Peaking 
capacity is about 1.500.000 kw 

The generator is the third to be com 
pleted in the east powerhouse this year 


Coulee 


creased to 


with three more of the same size to be 
assembled next and the 
three in 195] 
world’s largest. carrying 
approaching 130,000 kw. 

With all 18 generators operating in 


vear, final 
The generators are the 


peak 


loads 


1952. the installed rated capacity will 
be 1,974.000 kw. including 30,000 kw 
from small station-service units, 
and the peaking capacity 2.280.000 kw 


three 


Interconnection Okcyed 


Maintenance of a permanent inter- 
for emergency use between 
I. du Pont 


pro luction 


connection 
the generating facilities at | 
de Nemours & Co’s 
plant at Orange. 


mission 


nylon 
Tex., and the trans 
facilities of Gulf States Utili- 
ties Co has been authorized by Federal 
interconnec- 
tion will provide up to 2.000 kw of 
Gulf States. Approval ex- 
tends until Dee 31. 1950, or 
earlier end to the emergency on the 
utility’s system. 


Power Commission. The 


power to 
until an 
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CORE of 300-million-v betatron now in final stages of construction at the University of 
Illinois, Champaign, is tipped up after having been assembled flat from 70,000 sheets of 


transformer laminations .014 inches thick in 5,000 layers. 


equipment will be used in atomic research. 


Core weighs 275 tons. The 


Still to be added are six 12-ton field magnets 


and the vacuum tube, source of high-energy X-rays for meson study 


Kentucky Co-op Gets PSC 
OK to Bargain for Utility 


[he Kentucky Public Service Com- 
mission has finally made up its mind 
about two things: 

1. It has the power to say who can 
buy a utility. 

2. The Jackson Purchase Rural Elec- 
tric Cooperative, Paducah. has its per- 
mission to negotiate with L. A. Solomon 
the purchase of his Calvert City electric 
$78.000. 

Point 3 is in the hands of Solomon. 
He has the right to keep his plant. 

Early this the Kentucky Utili- 
ties Co made the same $78.000 offer. 

The util- 

for per- 
The 
fought the proposal and made an equal 
offer 

rhe then that its 
petition was only a matter of form and 


plant and system for 


year 


Solomon was willing to sell. 
ity then approached the PS¢ 


mission to make purchase. co-op 


company argued 


that the Commission had 
rule on the sale. The co-op said it had. 


no power to 


Che Commission at first sidestepped the 


issue but finally laid down its recent 


ruling 


Offer Promotion Folders 


['wo direct mail folders for use by 
utilities in promoting Planned Light- 
ing to service stations have been pre- 
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pared by Edison Electric Institute. 
Entitled “How’s the Night Life in Your 
Business?” and “How to Bring Cus- 
tomers in to Buy,” they stress the 
importance of profitable night-time 
business to successful station 
operation. Copies may be ordered from 
Edison Electric Institute, 420 Lexing- 
ton Ave.. New York 17, N. Y., at $9 
per 100 set of two. 


service 


Must Sever Systems 


Joint operation of the Cheney, Wash.. 
power 
the telephone 
Charle = 
Dee 31 


services was precipitated by 


system, owned by the City, and 


company, owned by 
Spokane, 


Decision to 


end 
two 


will 
the 


the 


Lund of 
separate 
state 
auditor’s office, which notified the City 
of legal barriers to ownership and oper 


ation mu 


has 


telephone companies by 
The 
since 


nicip tities 
in effect 


joint operation 


1931 


been 


Brooklyn in the Dark 


10.000 Brooklyn consumers of 
Consolidated left in 
darkness Oct 26 as a result of a sub- 
station fire. 
commission 


Some 
Edison Co were 


\ short circuit put out of 
t-kv 


Service was restored to all consumers 


twenty-three lines. 
about ten hours later. 
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Sales of Energy in July 
Advanced 3.1% over ‘48 


Sales of electric energy to ultimate 
customers in July totaled 19,960,312,000 
kwhr, Edison Electric Institute reports. 
This was a 3.1% increase over the 19,- 
367.345,000 kwhr sold in July, 1948. 

Revenues from ultimate customers 
amounted to $375,418,900 in July, an 


Classification of Sales, July 


Million Kwhr — Percent 
1949 1948 Change 


Kilowatt Sales 
July 


4,419 3,823 


637 


Residential or domestic 
Rural (Distinct rural 

rates) 825 
Commercial or industrial 

Small light & power 3,975 3,653 

Large light & power. 9,533 10,035 
Street & highway light- 

ing ‘ 184 170 
Other public authorities 516 489 
Railways & railroads 

Street & interurban 275 305 

Electrified steam 

railroads 187 203 

Interdepartmental . 46 53 
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19,367 $3.1 


Total to ult cust.. 19,960 


increase of 7.8 over the $348,380,100 
reported for July, 1948. 

For the 12 months ended July 31, the 
average use per residential customer 
increased to 1,635 kwhr, and 8.1% in- 
crease over the 1.513 kwhr of the pre- 
vious year; the average annual bill to 
$48.56 from $45.84, an increase of 
5.9%. Revenue per kwhr dropped to 
2.97¢ from 3.03¢, a decrease of 2.0%. 


Utility Awarded Contract 


Washington Water Power Co has 
been given a new five-year contract to 
supply power to the municipal system 
of Chewelah. Wash. Mayor A. W. 
Birge said, “The fact that Chewelah 
would lose the right to administer its 
own light department and still be un- 
able to rates for from six to 
eight years discouraging so far 
as accepting Bonneville power offers 
Even though the city 
the actual pur- 
chase of power, it would ne necessary 


k ywer 


was 


was concerned. 


would save money on 
to levy other taxes to support the de- 
partments which are being subsidized 


by the light department.” 


New Service Company 


Commonwealth Services. Inc. has 
taken over the accounts formerly han- 
dled by & Southern 
Corp. There will be no change in per- 
sonnel. and offices will be maintained 
at 20 Pine St. New York. and at Jack- 


son, Mich 


Commonwealth 





FPC Voluntarily Drops Jurisdiction 
As SEC Priority Over State Upheld 


FEDERAL 
state 


Power Commission bowed to 
jurisdiction last week while Se- 
curities and Exchange Commission’s 
right to override state laws was upheld 
by a federal court. 

FPC resolved what it termed a “per- 
fect impasse” in the laws governing 
regulation of utility securities by dis- 
claiming jurisdiction over a proposed 
stock issue of Kentucky Utilities Co. 
The utility had requested either this 
action or approval for issuance of 25,- 
000 shares of 134% preferred stock of 
$100 par, to be underwritten, and 165,- 
000 shares of common stock to be of- 
fered to stockholders and employees. 

Kentucky Public Commis- 
sion, in approving a similar applica- 
tion made to it, had held it had sole 
authority over the issue. FPC ,agreed. 
The federal commission in its Oct 25 
pointed out that although the 
Power Act exempts 
where a public utility’s security issues 
are regulated by a state commission, 
the statute under which the PSC was 
established also contains an exemption 


Service 


order 
Federal 


cases 


covering security issues which are regu- 
lated by a federal agency. Noting that 
by the literal language of the two laws 
a perfect impasse would be established, 
FPC said it would construe the Federal 


FINANCIAL BRIEFS 


Subscription rights expire Noy 3 for 
239.601 additional shares of Illinois 
Power Co common stock, being offered 
to stockholders at $31.50 on a one-for- 
eight basis. 
The 
stockholders increased by 
year ended Sept 23. The new 
251.064 stockholders is an 
1,725 over the number recorded as of 
Dec 17. 1948. Of the stockholders 87% 
are individuals, 10.7° 
ians and 
than 2% business enterprises. 


Electric Co 
2.214 in the 
total of 
increase of 


number of General 


“trustees, guard- 
and 


other fiduciaries.” less 


Consolidated Edison Co of New York 
15 New York banks 
for a $50-million credit. to run until 
October, 1950. will be 


made for construction and in anticipa- 


has arranged with 
Borrowings 
tion of permanent longterm financing. 
A $70-million credit with the same 


group of banks expired Oct 14. 
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Power Act as not intended to apply “in 
a situation like the present.” 

“This construction,” FPC said, “we 
believe to accord with what we con- 
ceive to be the policy of Congress not 
to provide federal regulation of a se- 
curity issue where, absent such regula- 
tion, statutory provision for Commis- 
sion regulation by a state in which the 
public utility is organized and operat- 
ing will be operative.” 

In the SEC case, the federal agency’s 
plan for merger of Sioux City Gas & 
Electric Co and its affiliate, Iowa Pub- 
lic Service Co, was approved by Fed- 
eral District Judge Henry N. Graven 
despite objections by Iowa’s first as- 
sistant attorney general, Don Hise, 
who contended that the SEC proposals 
did not conform to state statutes in pro- 
visions related to stockholder voting. 
The judge held it was not necessary for 
SEC-approved plans to observe state 
laws on stockholder veto of mergers. 

Under the approved plan the two 
utilities will be combined into a single 
company, lowa Public Service Co 
Three other Sioux City G&E affiliates, 
South Dakota Public Service Co, Ne- 
braska Public Service Co, and Yank- 
ton Gas Co, will be dissolved and 
merged into the new three-state utility. 


Higher Rate to Cut Down 
Resales Denied in Boston 


Edison 
electric 


Boston 
higher 


Co’s petition for 
rates to owners of 
buildings who resell power to tenants 
rejected by the Massachu- 
setts Department of Public Utilities. 

Object of the proposed rate hike was 
to discourage 


has been 


resale, particularly to 
Edison customers. Edi- 
would have in- 
creased more than $1 million annually 


if all tenants now buying from building 


non-tenants of 


son gross revenues 


owners had bought their power direct. 
The had said it 
this reduce the 
tricity to domestic customers. 


company would use 


gain to cost of elec- 

The Commission held a rate should 
not be fixed solely on the purpose for 
How- 
ever, it forbade expansion of the resale 
Edward N. 
Gadsby, though approving the decision, 
said the resale problem should be faced 
at once and the practice forbidden now 
if discontinuance of reselling were the 
ultimate goal. 


which the energy is to be used. 


practice. Commissioner 


November 5, 


SEC RULINGS 


Florida Power & Light Co has been 
granted permission to amend its agreement 
of consolidation to provide that the utility’s 
board of directors shall not make or: alter 
any bylaws fixing their number, qualifica 
tions, classifications, or terms of office, or 
change the number of shares required to 
constitute a quorum for a_ stockholders’ 
meeting (Release No. 9429). 


Texas Electric Service Co’s proposal 
to sell $8 million of first mortgage bonds 
series due 1979 has been approved, 
and the Commission has released its juris 
diction over the fees and expenses involved 
(Release No. 9430). 


lor 


<a 


Central Maine Power Co’s financing 
proposal has received SEC clearance, sub 
ject to the results of competitive bidding 
The company will issue and sell $5 mil- 
lion of first and general mortgage bonds, 
Series S, due Nov 1, 1979; 30,000 shares 
of dividend series preferred stock at $100 
par; and 200,548 share of common stock 
at $10 par. The common stock is to be 
offered to present stockholders on the 
basis of one new share for each 10 com- 
mon shares held and one new share for 
each two preferred shares. New England 
Public Service Co, parent, will waive its 
rights (Release No. 9445). 

United Corp has received SEC authoriz 
ation to distribute to its common. stock 
holders as a special capital dividend 1/10 
share of Niagara Hudson Power Corp com- 
mon stock for each share of United com 
mon. The distribution, involving a reduc 
tion of United’s interest in Niagara Hud- 
son from 28.5% to 14.1%. is said to be 
“in further compliance” with a 1943 order 
of the Commission to cure 
plexities and inequitable distributions of 
voting power within its system. As a con- 
dition to approving the plan SEC ordered 
United to “undertake promptly” to file a 
“comprehensive plan” setting forth the re 
maining steps to be taken in transforming 
United into an investment company, with 
a timetable for these steps. The plan, SEC 
said, should cover three questions: The 
action required of United in ceasing to be 
a holding company “with respect to its 
present and former subsidiaries”, assur- 
ance of fairness to security holders in the 
conversion to an investment company, and 
treatment of option warrants (Release No 
9431). 


Various com 


Central and South West Corp has 
heen granted SEC permission to offer 725,- 
567 shares of $5-par common to stockhold- 
ers of record Nov 2 at the rate of 1 for 10 
The approval was granted pending grant- 
ing of authority by Arkansas Public Serv- 
ice Commission and recording of results of 
competitive bidding. The company will 
use the proceeds for further investment in 
subsidiaries (Release No. 9447). 


Iowa-Illinois Gas & Electric Co has 
obtained SEC release of jurisdiction with 
respect to results of competitive bidding 
on its issue of $10 million of first mortgage 
bonds due 1979. The bonds are being 
offered at 101.02% of the principal amount 
plus accrued interest (Release No. 9452). 
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Output Increases Slightly 
Despite 2 Major Strikes 


Despite the coal and steel strikes, 
the nation’s electric energy output for 
the week ended Oct 29 rose slightly 
the previous week. 

The amount of electrical energy dis- 
tributed by light and power companies 
for the week ended Oct 
to 5,432,753,000 kwhr. a 


9% 


ae ¢ 


over 


29 amounted 
decrease of 

below the 5,555,254,000 kwhr dis 
tributed during the same period last 
year. The decrease from last year was 
slightly than the 
from 1948 reported last week. 
Revised figures for the week ended 
Oct 22, reported by Edison Electric In 
stitute, show a total output of 5,430, 
338.000 kwhr, 2% 1948. 


vision showed a 2.19% rise above 


only more decline 


The re 
1948 
for the New England states instead of 
the 2.2% 


below 


decline originally reported 


Weekly Output, Millions Kwhr 


1947 


5,555 Nov 1 5,009 
5.539 Oct 25 4,964 
5,482 Oct 18 4,946 
5,482 Oct 11 4,958 
5.449 Oct 4 4.935 
5 5,461 Sept 27 4.956 
8 5,426 Sept 20 4,977 
4 
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Oct 29 5,433 Oct 
Oct 22 5,430 Oct 
Oct 15 5,481 Oct 
Oct 8 5,450 Oct 
Oct 1 5,521 Oct 
Sept 24 5,556 Sept 2 
Sept 17 5,579 Sept 1 
Sept 10 5,258 Sept 11 5,166 Sept 13 5,053 
Sept 3 5,544 Sept 5,470 Sept 6 4,721 
Aug 27 5,523 Aug 28 5,478 Aug 30 4,940 
Aug 20 5,579 Aug 21 5,391 Aug 23 4,953 
Aug 13 5,530 Aug 14 5,318 Aug 16 4,923 


Percent Change from Previous Year 
Oct 29 Oct 
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aq 
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New England 
Mid-Atlantic 
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West Central 
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South Central 
Rocky Mountain 
Pacific Coast 
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Reclamation Plans Call 
for 146.5Mw at Kings R 


First plans for power development 
of the North Fork of Kings River in 
California, as an addition to the Central 
Valley Project, have been drawn up by 
the Bureau of Reclamation. Interior 
Secretary Krug sent them to the Gov- 
ernor of California, the Secretary of 
the Army, and other federal officials. 

Total rated capacity of 146,500 kw 
is foreseen by Reclamation the 
following developments: 

Haas Power Development and Pine 
Flat Power Plant, 45,000 kw each; pur 
chase of the privately owned Balch 
Power Development, with increase in 
existing capacity from 31,500 to 52,000 
kw; and a 4,000-kw plant at Wishon 
Dam. 

Entire cost of the hydroelectric and 
other proposed construction, said to be 
repayable, is estimated at $82,745,000. 


from 
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Billions of Kwhr 


Source: Edison Electric /nstitute 


MEETINGS 


National Electrical Contractors Association 
Annual Conference, Rice Hotel, Houston, Tex., 
November 8-11 


National Electrical Manufacturers Association 
Annual Meeting, Chalfonte-Haddon Hall, Atlan 
tic City, N. J., November 14-18 


Refrigeration Equipment Manufacturers 
Association 
All-Industry Refrigeration and Air Conditioning 
Exposition, Atlantic City Auditorium, Atlantic 
City, N. J., November 14-18 


*%Pacific Coast Electrical Association 
Annual Fall Conference, Hotel Californian and 
Hotel Fresno, Fresno, Calif., November 1/ and 
18 


New Jersey Utilities Association 
Annual Meeting, Seaview Country Club, Abse 
con, N. J., November 17-19 


Wisconsin Utilities Association 
Joint Annual Convention, Electric and Gas Sec 
tions, Schroeder Hotel, Milwaukee, November 
21-23 


x American Society of Mechanical Engiree:s 
Annual Meeting, Hotel Statler, New York, N. Y., 
November 28-December 2 


Exposition of Chemical Industries 


Grand Central Palace, New York, N_ Y., 


1949 


Nove nber 28-December 3 

American Society of Refrigerating Engineers 
Annual Meeting, Edgewater Beach Hotel, Chi- 
cago, Ill., Decembre 4-7 


American Society of Agricultural Engineers 
Winter Meeting, Stevens Hotel, Chicago, Ill, 
December 19-21 


National Farm Electrification Conference 
Stevens Hotel, Chicago, Ill, December 20-22 
* Canadian Electrical Association 
Annual Winter Conference, Chateau Frontenac, 
Quebec, January 16-18 


Plant Maintenance Show and Conference 
Auditorium, Cleveland, Ohio, January 16-19 


Southwest Air Conditioning Exposition 
Hal of Agriculture and the Poultry Building, 
Fair Park, Dallas, Tex., January 23-27 


American Society of Heating and Ventilating 
Engineers 

Annual Meeting, Adolphus 

Dallas, Tex., January 23-27 


and Baker Hotels, 


x American Institute of Electrical Engineers 
Winter General Meeting, Hotel Statler 
York, N. Y., January 30-February 3 


New 


* Additions this week. 





WASHINGTON COMMENT 


WILLIAM B. WHICHARD 


WHAT THE 8lst Congress during its first session did on 


power matters made, on the face of it, a disheartening 


record in the eyes of private industry proponents. In 
dollars. at least, it gave President Truman just about 
what he wanted for federal power expansion. It granted 
him important policy concessions, too (EW, Oct 29, p 4). 

Truman prodded Congress on the powe, issue all 
through the session. His 1948 election success. especially 
in the conservation-minded West. convinced him of the 
political popularity of the public power issue. So much 
so that he already has okayed plans of Democratic leaders 
to plump hard in 1950 for federal power in New England. 
is well as elsewhere. 

But the record also showed that the 8lst Congress was 
Administration on 


not completely stampeded by the 


power. At points, such as the Interior Department's 
proposed steam generating plant in the Central Valley 
of California, the Senate grumbled a flat “no.” On 
the Truman-sponsored Columbia Valley Administration. 
which the Administration forced into hasty hearings. 
both the House and Senate said, “Let’s take a long look 
at this thing.” 
the Senate’s rebuff of Leland Olds. who was one of the 


One might also read some significance in 


first to urge Truman to adopt public power as a campaign 
issue last year. One might, that is, if a weary Senate had 
not then approved for Olds’ Federal Power Commission 
job Ex-Govy Mon Wallgren. whose only visible qualifica 
tion was his long friendship with the President. 

\t any rate, the 8lst Congress demonstrated that it was 
not prepared to permit indiscriminate federal construc- 
tion of steam generating plants. Rightly or wrongly, it 
nade an exception for the Tennessee Valley Authority- 
hut only after an extended and searching debate. In hold- 
ing the line against CVA. despite almost unprecedented 
pressures. it served notice that it was well aware of the 
surrender of Congressional prerogatives incumbent upon 
the creation of any new valley authority. 

On these two points. at least—federal steam plants and 
valley authorities—the 81st Congress can be expected to 
move cautiously. even in the face of the 1950 elections. 

Meanwhile. an even more important development—for 
the utility industry—is taking shape as a result of one of 


This 


heing 


is the agreement. or 
South- 


western Power Administrator Douglas Wright and South 


Congress’ negative actions. 


series of agreements. now discussed by 
western utility spokesmen. 

Congress gave Wright authoritv to undertake a $9- 
million program of construction of transmission facili- 
ties. But the Senate made it pretty clear it expected 
Wright and the utilities in the SPA area, both of whom 


expressed willingness. to try to work out an agreement 
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that would eliminate any need for SPA transmission lines. 

Congress, especially the Senate Appropriations Com- 
mittee, also listened appreciatively to offers by other com- 
pany executives to make similar deals with other federal 
power agencies. There isn’t any doubt that the “deals,” 
if any, will take the form of the once-detested “wheeling 
agreement.” Without going into the merits of wheeling 
federal energy or the lack of them, the industry must 
recognize that it—or an important segment of it—is now 
committed to try such an arrangement. And, good or bad, 
it is a resolution, if it’s possible, of many of the worst 


rows betwen the industry and government. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Auxiliary reliability is almost positively assured for 
the power plant if three sources are cultivated, (1) off 
the high-voltage bus, (2) off the generators, (3) off a 
nearby subtransmission system. 


Aerial cable thermal ratings are not well established and 
the range of manufacturers’ recommendations is at least 
20° for similar conditions. 

Outdoor-sootblower air should probably be dried by, 
say silica gel, before being used for controlling and mov- 
ing the heads. 


Capacitors are fine tools but it should not be overlooked 
that the raising of power factor and voltage can be con- 
ducive to generator instability unless they are switched 
off during light-load periods. 


Over-voltage tests up to 150° of rated value do not, 
even if repetitive, weaken alternator coil windings: ma- 
chines so subjected have shown no acceleration of sub 


sequent winding failures. 


Brush was not so inept a name when composed of 
hundled wire or gauze: carbon brushes are thus possibly 
= olles trodes.” 


Distribution transformers on 22 utility systems with 
over 2'4 million customers averaged 5.8 customers per 


transformer. 


Rotation of an incandescent carbon disk promises to 
vive doubled searchlight brillianey and longer electrode 
life. 


Preferred conductor sizes for aerial cables are appar- 
ently as lacking in sense and uniformity as the open- 
wire conductor situation was in the early days of power. 
1949 @ 
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Standardization Motivates Barbadoes 


Station Design 


Use of standard components in expansion of Barba- 


does Station saved time in early negotiations for 


machines, also brought financial advantage. Two new 


units boost capacity from 48,000 to 180,000 kw 


C. C. FARRELL, Electrical Engineer, and J. H. HARLOW, Mechanical Engineer, 
Philadelphia Electric Co, Philadelphia 


ECISION to use equipment, built 
) to industry-approved standards, 
in the recently-completed expan- 
sion of Barbadoes Generating Station 
from 48,000 kw to 180,000 kw was 
one of the dominating factors not 
only in the design of this plant—as 
will be shown—but in its cost and 
the timing of its completion. 
The very heavy load growth that 
followed the war had made it evident 
by mid 1946 that additional gener- 


ELECTRICAL WORLD @ November 5, 


ating facilities, beyond the initial 
300,000 kw installation then being 
added at Southwark Plant would be 
needed to meet the load expected on 
this system late in 1948 or early in 
1949, 

Time was, therefore, an important 
element in decisions affecting new 
facilities. Manufacturers were short 
of materials and their schedules for 
production of new equipment 
crowded. There was time to be saved 
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both in negotiation stages and the 
manufacturer’s shops by selecting 
equipment built to industry stand- 
ards. There also a definite 
financial advantage. 

The 60,000 kw 80% power factor 
machines in the AIEE-ASME Pre- 
ferred Standard Ratings actually 
could be used to advantage at the 
company’s existing Barbadoes Sta- 
tion located on an island in the 
Schuylkill River opposite Norristown 
(Fig 1). This plant, which was built 
in 1923-24, contained a 23,000-kw 
and a 25,000-kw unit and four 1,680- 
hp boilers supplying steam at 285 psi 
and 615 F. It was primarily used as 
a peak load plant. But because Bar- 
badoes is tied into the nearby 220/- 
66/33-kv Plymouth Meeting substa- 
tion by two 66-kv and two 33-kv lines, 
new efficient units there would not 
only permit base load operation but 
firm up service to an important area 


was 
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with rapidly increasing load. Gen- 
erating capacity could also be in- 
stalled here without requiring addi- 
tional facilities, 


thing that could not be done at any 


transmission some- 
other existing or proposed generating 
Such these 
Barbadoes Island an attractive loca- 
tion for additional generation. The 


site. factors as made 


decision was accordingly made to 
install two standard 60,000 kw, 80° 
power factor machines with a capa- 
bility of 66.000 kw at 93% 
factor. 

Sub-transmission in suburban Phil- 
adelphia is mainly 33 kv. Adjacent 
33-kv substation 
a dozen outgoing 33-kv 
lines (Fig 2). 
cated that by 
generation 
rect to the 


powel 


to Barbadoes is a 
supplying 
Board studies indi- 
connecting the new 
through transformers di- 
33-kv bus. over 60% of 
the total station capacity would go 
out over the 33-kv 
existing 


subtransmission 
15,000-kva 
provide a 


system. Two 


33 /66-kv 
connection to the 


transformers 
66-kv system of 
sufficient capacity to take care of gen- 
eration in excess of that load dis- 
tributed at 33 kv. 

Ihe 33 kv substation at Barbadoes 
Additional sec- 
tions had to be provided for the new 
transformer 


was double bussed. 
connections. Existing 
33-kv breakers were inadequate for 
the duty imposed by phase-to-ground 
faults and had to be 
making the changes a single bus was 
substituted for the old double bus and 
sectionalized through two 33-kv oil 
circuit breakers in the center. 

A set of three 6% 1200-kva, 34.5- 


replaced. In 


FIG 2—AUXILIARY POWER SUPPLY for equipment of each Bar 
badoes unit is self-provided through a transformer connected to gener- 
All auxiliarry busses and switchgear are metal-clad 


etor leads 
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To 
Siegtried 


To Conowingo 
hydro 
stotion 


Southwark 

7 Island Road 
Chester we 
O Substation 


wee 220 kv 10 


Generating station 
To Deepwoter 


66 kv line 
32kv line 


FIG 1—LOCATION of Barbadoes Station 
with respect to other generating stations and 
bulk power transmission lines of Philadelphia 
Electric system. Barbadoes additions firmed 
service to area of increasing load along 
Schuylkill River northwest of Philadelphia 


kv reactors required between 
these breakers to keep the fault duty 
on the line breakers within the capa: 
ity of the 1,200-amp, 1.500,000-kva 
breakers, the largest obtainable (Fig 
2). Three percent 900-kva reactors 
have installed on 


was 


been certain out 
coing industrial lines to provide pro 
tection for customers’ equipment 
where it is located within a mile and 
a half or two miles of the generating 
station. 

Both the old 
13.8/34.5-kv 


located close to the generating station 


andthe 
transformers have been 


new 


| 


yaa ee 
—~ 


25,000 kw 
90% PF 
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wall approximately 150 ft from the 
33-kv This limits the 
length of 13.8 leads from the gener- 
ators and lessens the possibility of 


substation. 


oil fire at the transformers causing 
any damage to the outdoor substa- 
tion. Connection between the trans- 
formers and the substation is by 
means of 34.5 kv underground cable 
so that none of the outgoing lines 
need to cross over the substation sup- 
ply connections. 

Connections between the generator 
terminals and the transformers are 
metal enclosed leads rated 3.200 amp, 
Railway and 
Industrial Engineering Co. This type 


manufactured by the 


of generator lead was selected after a 
study indicated that there was little 
cost advantage in using the conven- 
tional cables and that there was con 
siderable physical advantage in the 
use of the metal-enclosed leads. 

The new section of the plant is 
arranged on a unit basis for simplic- 
ity of design. Essential turbine and 
boiler auxiliaries for each of the new 
units is supplied from a transformer 
which is directly connected to the gen- 
leads between the 
and the 


erator generator 
that 
provides power for its 
(Fig 3). In addition, 
7,500 kva, 34.5-2.3-kv 
transformers which supply the other 
light 
emergency service to the turbine and 
fed by the 
transformers connected to the genera- 
tor leads. 

In planning the lighting the stand 
worked out 


main transformer so 
unit 


equipment 


each 
there are two 


station and power and also 


boiler auxiliaries normally 


ards in connection with 


FIG 3—GENERATOR CONNECTIONS and diagram of 33-ky 
substation at Barbadoes Station 
nected directly to a 33-kv bus through a 75,000-kva transformer 


New 13.8-kv generators are con- 
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the Southwark project were used, In 
the control room 45 ft-c have been 
obtained on the flat surfaces, such as 
the desk and 12 to 18 ft-c on the ver- 
tical surfaces, 
boards. 


such as the switch- 
These values are those meas- 
ured after being in service for some 
time. This has been accomplished by 
using luminous ceiling of Plexiglas 
panels with cold cathode as the light 
Throughout the rest of the 
station the illumination ranges from 
20 ft-c in the 
high speed rotating equipment, such 
as the location of the boiler feed 
pumps, circulating pumps and similar 
equipment to 5 ft-e in of the 
boiler room areas. 


source, 


areas where there is 


some 


Accompanying illustrations show a 
cross section and plan of the 
plant which is an extension to the old 
plant and contains two 60,000-kw 
AIEE - ASME standard 
turbo generators operating 
and 900 F. The generators are hy- 
drogen cooled 3,600-rpm machines. 
Unit arrangement is and 
each turbine is supplied by a steam 


new 


Preferred 
at 850 psi 


followed 


generator with a continuous rating 


of 600,000 lb/hr, 
Savings from Duplication 


Philadelphia Electric Co engineers 
have believed for years that 
power plant costs could be reduced 
through a reasonable amount of 
standardization. There are so many 
variations of machines of one capa- 
city and one set of steam conditions 
that substantial savings should be 
possible by duplication. Standard 
units should also offer advantages in 
the procurement of replacement and 
repair parts as well as manufacturing 
time and machine availability. 

It was found that many of these 
advantages of standardization 


many 


were 
This was immediately seen 
regardiag machine availability; the 
manufacturer, because of his confi- 
dence in standardization, actually had 
two standard units of 60,000 kw size 
in process at the time this purchase 


realized. 


was made. 

At Barbadoes the idea of standard- 
ization was carried beyond the turbo- 
generators. While there has been no 
recognition of such a thing as a stand- 
ard boiler, boilers were selected for 
this plant on which the 
has been completed for the exact con- 


design 


dition of capacity, steam pressure and 
temperature and feedwater tempera- 
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FIG 4—PLAN OF BARBADOES STATION. Station is located on island in Schuylkill River 


near Norristown. 


The 
were made to these drawings with the 
result that considerable 
probably investment was saved. 


ture desired. Barbadoes boilers 


time and 


Each steam generator is designed 
for a pressure of 1,100 psi and is 
capable of producing steam at a con- 
tinuous rate of 600.000 lb/hr with 
a four-hour rating of 660,000 lb/hr. 
There are 15,700 sq ft of boiler heat- 
ing surface, 8,840 sq ft projected sur- 
face of water walls, a 20,750 sq ft 
superheater, two 9,504 sq ft external 
heating surface continuous tube econ- 
omizers and two 72,000 sq ft regen- 
erative air heaters. Maximum heat 
liberation is 17,000 Btu per hr per 
cu ft of total volume. 

Steam temperature control is of the 
condenser type. The superheater con- 
denser control valve and the 
mizer control valve are arranged for 
either automatic or 
control at the control board. 

Retractable soot 


econo- 


remote manual 


blowers serve the 
boiler, and rotary blowers are used 
on the economizer. 

Each boiler has two motor driven 
forced draft fans with direct drive 
and vane control and 
draft fans, motor driven through hy- 
draulic couplings. One stack serves 
both boilers. 

Coal, the normal fuel, is supplied 
through two double-feeder, double- 
outlet ball type pulverizers. Bitu- 


two induced- 


minous coals ranging from 16% vol- 


atile for Central Pennsylvania coal to 
35% or more for West Virginia coal 


1949 


Five million yards of silt of about 6,500 Btu/Ib will be dredged from vicinity 


are those likely to be used where mar- 
ket or other conditions are favorable. 
Anthracite is also a probable fuel be- 
cause the clean-up program of the 
State of Pennsylvania for the Schuyl- 
kill River 
very large quantities of river silt con- 
Anthracite fines. 


contemplates removal of 


taining at least 50% 


To Burn Cleaned Silt 


Within reasonable distance of the 
plant, some 5,000,000 yards of silt 
will be dredged having a_ heating 
value of about 6,500 Btu/Ilb as 
dredged. This can be cleaned to a 
product with 15% ash and 10,000 or 
better Btu/lb. Five million yards of 
silt should produce about 2.000.000 
tons of cleaned Anthracite fines. Ex- 
periments indicate that a substantial 
of cleaned material may 
he mixed with high volatile coal and 
burned satisfactorily without addi- 
tional equipment or adjustment. The 
best way to prepare this material is 
being studied. 

All Philadelphia Electric Co steam 
stations except Barbadoes are located 


percentage 


and receive coal by 
the railroad tidewater 
terminal piers. At Barbadoes, 
rail delivery only is available, 
\ system of hoppers under two tracks 
accommodate four cars simultane 
ously. Eight thaw pits and two car 
shake-outs are 


on tidewater 
barge over 
how- 


ever, 


also provided. 
Coal is transported by belt 
flight conveyor from hoppers to a 


and 


Bradford Breaker; thence up an in- 
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FIG 5—HEAT FLOW DIAGRAM for one of the two units shows heater arrangement 


clined belt to the plant or to the stor- 
age pile via a diversion chute. 

Barbadoes located on an 
island in the Schuylkill River at Nor- 
ristown presented unusual challenges 
regarding the handling of ash. 

To most, the Schuylkill is just an- 
other river, but to those who live in 
eastern Pennsylvania. it is well known 
as. the subject of probably the 
biggest river clean-up program ever 
undertaken. The Philadelphia Elec- 
tric Co heartily approves this pro- 


being 


gram both because of its good neigh- 
bor policy and from a selfish stand 
point, having much to gain from a 
clean river. As a consequence of close 
cooperation with the State authorities 
i heme of caring for the plant 
wastes was worked out as follows: 

l. Fly 
ditioned 


ash. collected dry. is con- 


by dustless unloaders and 
either hauled away or buried. 

2. Ash bottom 
is pumped to two settling pits, each 
approximately 700 x 100 ft. Ash 


sluice water enters the pits at one 


from dry furnaces 


end and at the opposite end the pit 
is equipped with a skimmer wall and 
overflow weir in addition to a means 
for decanting. The pits will be used 
alternately and while one is in serv- 
ice the other will be unwatered and 
the accumulated material removed. 
3. Boiler blowdown and acid water 
resulting from boiler cleaning is ac- 
cumulated in an outdoor pit where 


it is treated chemically and neutral- 


ized before pumping to the ash pits. 


4. Floor drains are collected in oil 


separating sumps before entering the 
river. 

5. Plant sewerage is pumped 1,000 
ft across the bridge to the sewerage 
system of the Borough of Norristown. 

To reduce the fly ash and stack dis- 
charge nuisance to a very minimum 
two measures were taken: First, me- 
chanical and electric dust collectors 
were installed in series, the gases en- 
tering the mechanical first. By this 
means about 96% of the flue dust is 
being collected. The continuous re- 
moval system of the mechanical col- 
lector has connected to the 
electrostatic precipitator. This more- 


been 


or-less novel arrangement required 
some adjustment but now appears to 
he operating satisfactorily. It proved 
helpful to rap the electric precipitator 
continuously. 

Second, the stack was equipped 
with a nozzle at the top which at full 
load accelerates the gases to over 100 
fps. This first used at 
Southwark and was very helpful in 
throwing the stack gases higher on 
quiet days. 


device was 


Condenser System 


Main unit condensers are two-pass 
and contain 37,500 sq ft of surface. 
Tubes are of Admiralty A. Deaera- 
tion is accomplished in the condenser 
hotwell. The intake and screens for 
the old plant were improved and the 
tunnel extended to accommodate the 
two new units. Two circulating 
pumps rated at 24,400 gpm singly 


and at 40,000 gpm together are in- 
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stalled with each condenser. The cir- 
culating water is intermittently chlori- 
nated for slime control. 

Record minimum flow of Schuylkill 
River is about 90,000 gpm at Bar- 
hadoes. Plant requirements with all 
units, old and new aggregate 160,000 
gpm. Two circumstances make this 
apparent hindrance to full capacity 
operation sufferable: (1) Ample flow 
for full circulating water demand is 
available more than 95% of the aver- 
age year, (2) A dam which dates from 
days creates a pond 
Barbadoes Is- 
taking circu- 
from one of the 
island and discharging it at the other 
a recirculation distance of nearly a 


canal boat 
around long narrow 
land. Therefore. 


water 


by 


lating side 


mile is established thus providing a 
very substantial cooling basin. 

Figure 5 shows the calculated Heat- 
Flow diagram for one of the units 
and _ also the 
There are two 
condensate pumps. two low pressure 
boiler feed pumps and two high pres- 
sure boiler feed pumps. Each pump 
is adequate for full load operation of 
the unit and all are constant speed. 
Control of the feedwater is obtained 
through adjustment of the feedwater 
valve. 

All the feedwater heaters were built 
so that one tube bundle could be pro- 
vided as a spare in case of tube fail- 
ure in any heater. Such a spare tube 
bundle is provided. With such pro- 
vision, it felt reasonable and 
satisfactory not to provide by-passes 
around each heater but to provide a 
single by-pass around all the heaters 
as a 


schematically 
heater arrangement. 


shows 


was 


The saving in valves. 
which would be motor operated if in- 
stalled. is very considerable. 


froup. 


Make-up water is evaporated, zeo- 
lite-softened city water from the Nor: 
ristown mains. Feedwater treatment 
is accomplished by two sets of chemi- 
cal pumps. Low pressure pumps de- 
liver sulphite into the feedwater sys- 
tem and high pressure pumps deliver 
phosphate directly to two 
drums. 

Engineering, preparation of plans 
and purchase of all apparatus and 
equipment been carried out 
through the cooperative efforts of 
Engineering. Operating, Purchasing 
and other Departments of Philadel- 
phia Electric Co. The construction 
was done hy Dravo Corp as construc 
tion agent. 


boiler 


have 
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Mission substation 
Station X 


POWER LINE carricr channels applied to 
110-kv cable of Pacific Gas and Electric Co 
Attenuation measurements showed losses well 
within commercial equipment capabilities 


Power Line 


ATTENUATION MEASUREMENTS were 
made by VT voltmeter on cable terminated in 
characteristic impedance. Oscillator was cali- 
brated into dummy load for each run 


ATTENUATION PER MILE showed small 
variation from 50 to 200 kc. Upper curve is 
for phase to ground, lower for phase to phase 
operation. Carrier operates phase to ground 


Carrier Used 


On 110-kv Cable 


First application follows tests showing low 


attenuation on gas-filled pipe type cable 


R. H. MILLER, Engineer of Communications, Pacific Gas and Electric Co, San Francisco 


p::: ER LINE CARRIER has been 


successfully applied to 110-kv high 


pressure gas-filled pipe-type cable 
for the first time as a result of investi 
Pacifu Electric 
Measured in the cable is 


well within operating requirements 


vations by Gas and 


Co. loss 


of present-day commercial carrier 
equipment. 
Four cable 
downtown San Francisco, the com- 
pany’s high voltage transmission lines 
and a steam generating station, as 
shown ‘also ELectricaL WoriLD Aug 
28, 1948). 


controlled 


circuits interconnect 


Before applying carrier 
ground relay protection 
to these circuits for rapid clearing of 
faults and simultaneous breaker pp- 
eration, it was necessary to determine 
attenuation of the cable to carrier fre- 
quencies. 

The cable is 1,000,000 em, com- 
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pact segmental, paper insulated, with 
sheath of 
tape intercalated with one 3-mil cop- 


outer 7-mil polyethylene 


per tape and covered with two 3-mil 


copper tapes butted and two copper 
skid wires 70x200 mils, applied open 
spiral. Operating under nitrogen gas 
at 200 lb pressure In a somastic cov- 
rated for 120-kv 
grounded neutral operation. 
Determination of overall attenua- 


ered pipe. it is 


tion of each cable section and com- 
parison with the loss through which 
the carrier equipment was capable of 
working proved the practicability of 
the application. Field measurement 
was required, since little has been 
published on the application of car- 
rier to this type of circuit. 
Characteristic impedance at car- 
rier frequencies was calculated after 
measuring short circuit and open cir- 
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IMPEDANCE-MATCHING _ transformers 
were used with conventional line tuning 
equipment, carrier coupling capacitors (bot- 
tom) and line trap at Mission substation 


cuit impedance of the sections. The 
following values were obtained: 


Phase to 
Phase 


Phase to 
Ground 


Frequency of 
Test Signal 
25 ohms 
22.5 ohms 
24.5 ohms 


HO) ke 
100 ke 
150 ke 


46 ohms 
44 ohms 
42 ohms 
These values indicate that the im- 
pedance is constant within measure- 
ment limits at carrier frequencies. 
\ttenuation tests were made by 
terminating the cable in its charac- 
teristic impedance and applying a 
signal produced by a variable fre- 
quency oscillator (see diagram). In- 
put and output voltages developed 
across the terminating resistors al 
various frequencies from 50 to 200 k« 
were measured by vacuum tube volt 
meters. Power levels were then cal 
culated from these data. 
Measured loss of the 


shown in the accompanying curves of 


cable. as 


cable attenuation per mile, was con 
siderably less than had been antici- 
pated. Carrier equipment on the long- 
run (approximately 54 miles) 
operates at 50 ke, for which frequency 
the loss of approximately 6.9 db is 
well within its capability. 
Connection and adjustment of the 
carriet 


est 


equipment is conventional. 


Impedance - matching _ transformers 
match outputs of the carrier sets to 
the cable: tuning is by conventional 
line tuning equipment. Standard line 
traps and coupling capacitors were in- 
stalled between high voltage switch- 
gear and cable terminals. 





STREET LIGHT UNIT in place with integral lamp, reflector and electronic control 


Experience of Connecticut utility points to expanding 


use of photoelectric method-Red sensitive, gas filled 


photo tube improves response to fading daylight 


FRANK H. LINSLEY 
Engineer 
Connecticut Light & Power Co 
Waterbury 


OME 1.500 individually-controlled 
street lights are being installed by 
the Connecticut Light & 

Co this This work is being 


done as result of generally favorable 
experience with 200 


Power 
year. 
about photo 
electric controls previously installed 
on a rather experimental basis. 
Before the end of the war orders 
for new street lights were being re- 
ceived in substantial volume. Since 
the company’s facilities for supply- 


68 


ing this service were well loaded in 
most cases, it was obvious that con- 
siderable additional equipment and 
construction would be 
meet the demand. As a further com- 
plication, many of the requests were 
for street lights in areas so far he 
yond existing points of supply that 
new street lighting systems in these 


necessary to 


areas would have had to be set up. 
The street 

lighting service from approximately 

140 control points. of which 10 are 


company renders its 


manually operated and 130 switched 
by electrically-wound time clocks. Al- 
though these clocks the diff 
culties of re-setting after interruptions 


avoid 
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characteristic of synchronous clocks. 
they have their troubles, par- 
ticularly from bearing oil thickening 
in cold weather. And they have the 
disadvantage of all time clocks in that 
they are set for a definite “on” 


too, 


time 
and cannot recognize the need for 
earlier turn-on in inclement weather. 


Control Requirements 


We were thus faced with the need 
to expand our facilities with a con- 
trol device which had given service 
generally not too good. In view of 
this. it was decided that a thorough 
should be undertaken 
into all possible means of street light- 
The control 
should meet certain requirements: 


investigation 


ing control. desired 


I. Consistent operation regardless 
of changing temperatures. 

2. Insta'led cost comparable with 
similar devices. 

3. Operating time not subject to 
change on account of electrie service 
interruptions at other times. 

4. Time of operation to take into 
account inclement weather and turn 
on at an earlier hour. 

5. Failure should he in the “on” 
position, 

6. Application to individual mul- 
tiple lamps in order to eliminate cir- 
uit costs. 

7. Operation on 120-v service. 

8 Annual 


greater than existing series systems. 


costs no 


operating 


It is not the intent of this article to 
discuss the pros and cons of series vs 
multiple street lighting. However. 
that question does enter into the mat- 
ter of control to some degree. From 
a previous study, we had concluded 
that 


street lighting requirements. multiple 


for the greater portion of out 
supply would be more economical. 
provided circuits could be eliminated 
and the losses of the multiple supply 
held within the limits of the existing 
Thus. we entered the 


series systems. 
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Studies Favor 


Electronic 


investigation on this premise. 

A review of all known devices on 
the market did not produce anything 
that fulfilled all our requirements. 
The nearest approach was an elec- 
tronic control with several 
sirable features, particularly price, 
but it was rather obvious from this 
review that the solution to the prob- 
lem would be found in the field of 
electronics. 


unde- 


In consequence, we con- 
sulted with several manufacturers of 
electronic equipment with the thought 
of developing a control to meet the 
requirements we had set. 

During the past few years, a few 
manufacturers developed and placed 
on the market controls meeting most 
of the requirements. Operating ex- 
perience during the past two and one- 
half vears with these early develop- 
ments was very favorable. The most 
important unfavorable factor 
Since all of these controls had 
to be installed separate from the fix- 
ture. the installed cost was too high 
for individual lamp use. We finally 
interested the General Electric Co in 
the problem and after. some investi- 
gation they decided to go ahead with 
the design and development of a unit 
with the control built into the street 
light hood. Around the first of this 
year, such a control was marketed. 


Was 


cost. 


Integrated Unit Used 


This control is a relatively simple 
electronic device designed as part of 
the fixture and operated on 120-v a-c. 
It plugs into a receptacle in the top 
of the hood. An IP-40 or 930 red- 
sensitive gas-filled photo tube actu- 
ates the device through a 6SQ7 ampli- 
fier tube, which, in turn, causes a 0V6 
control tube to operate a 10-amp re- 
lay and turn the street light on or off 
as required by the changing light 
level to which the photo tube is ex- 
posed. Recognition of the need for 
long operating life had its influence 
on the design. The tubes as used in 
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Use Of 
Control for Street Lighting 


TYPICAL CURVES of decline of daylight 
in Connecticut made with foot-candle meter 


this control have operating currents 
far below rated values and average 
tube life is expected to be several 
times the normal rating of 5,000 hr. 
The installation of this control re- 
quires very little work over and above 
that for present luminaires. The con- 
trol should be tested to assure that 
its operations occur at the light levels 
desired and is within tolerable limits. 
The luminaire is installed in the same 
manner as any multiple fixture. After 
this is done, it is only necessary to 
insert the control unit and adjust 
the control and socket so that the 
photo tube will point north. After 
tightening the holding the 
socket, all controls inserted at that 
location will be properly oriented. 
While for 


tion to the true north, the magnetic 


screws 


instructions call orienta- 
north is more easily located and ap- 
pears to give very little error in the 
northern latitudes. 

We tested protoypes of this control 
in the field for several months previ- 


ous to its introduction. It appears 
that, with two exceptions, the device 
meets the requirements originally 
listed. It cannot be guaranteed to 
fail in the “on” position. However, 
in most cases it ought to do so. Sec- 
ond, its annual operating cost is still 
undetermined because this factor is 
dependent upon the useful life of the 
tubes. Time alone will answer that 
particular question. 


Operating Light Levels 


One of the first problems was de- 
termination of the levels at which the 
unit was to operate. We observed 
that at the manually operated control 
points where the operators are in- 
structed to turn the lights on and off 
on stormy days when their judgment 
so indicated, the total yearly burning 
time averaged slightly less than 4,100 
hr. This is some 140 hr in excess of 
our predetermined schedule of 3.960 
hr covering the period of 4 hr after 
sunset to 4 hr before sunrise, with an 
allowance for the longer twilight 
period during the shorter days of 
winter. Many field tests were made 
with a color-corrected Weston foot- 
candle meter and the decay of light 
from the north sky plotted 
against minutes after sunset. Typical 


was 


curves of these data are shown in an 
accompanying graph. After much in- 
vestigation, it was concluded that a 
level in control operation of one foot- 
candle would approximate past ex- 
To 


accomplish this as the end result, an- 


perience in total burning hours. 


Cergariscns of Investments — Individual vs Group Control of Street Lights 


Circuit 
Desig- 
nations 


1-Wire 
Over 
head 


A 93 
B ‘ 5 
C 21 
D 


1,500 244 
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Descriptions of Circuits 


ft 1,000 L 2,500 L 4,000 L'6,000 L 10,000 L 


Individual Control 
in Percent of Group 
Control Investment 


Number of Luminaires 


Supply 
Facilities 


Lumin- 
aires 


36 . 125 
104 10 148 
76 25 150 
33 . 127 





other factor had to be considered. 
One of the characteristics of the 
1P-40 or 930 photo tube is the ten- 
dency to drift to higher levels upon 
exposure to daylight for a few weeks. 
This anticipated drift was expected to 
be in the order of 0.2 ft-c. Taking 
recognition of this factor, we are 
setting our controls at 0.8 ft-c an- 
ticipating that the 1.0 ft-c level will 
be reached in due time. Future con- 
templated field tests of these controls 
will determine the correctness of this 
procedure. 

In order to 
either to 


obtain information 


prove 01 disprove the 
selected level at which the controls 
are being adjusted, there was set up 
an accumulated time test. This in- 
volved simply installing a control in 
a convenient location, properly or- 
iented and adjusted. This control 
operates a self-starting synchronous 
counter which indicates the 
mulated minutes of “on” time over 
any period. This test unit has been 
in operation since Jan 1 last. In the 
period up to June 1, the manually- 
controlled circuits had 1,708.37 burn- 
ing hours scheduled. while actual 
burning hours were 1,738.11, and the 
test unit counter accumulated 1,- 
757.47 hr. It is difficult to draw def- 
inite conclusions until data have been 
accumulated for at least a full year. 
We think these figures are favorable. 


accu- 


Based upon weather bureau reports 
for last year, half of the cloudy or 
stormy days during the 
period from Jan 1 to June 1. 


occurred 


Experience with 400 Units 


After completing installation of 
approximately 100 units. we ran into 
a little difficulty. Some of the con- 
trols were failing to turn the light on 
at the proper time and. in some cases 
not until hours after nearby units had 
functioned These units 
returned to the 
Upon testing they were found 


normally. 


were removed and 


shop. 
to be out of adjustment in some 
cases to the extent that even prac- 
tically total darkness would not cause 
them to turn on. These units were 
readjusted and returned to the field 
and with but few exceptions. they 
operated satisfactorily. An analysis 
indicated that the 
probable cause was a drift in the 
emission factor of the 6SQ7 and 6V6 
tubes. 


of this condition 


We then made arrangements 
for preburning a number of these 


70 


controls. On checking the turn-on 
time of controls from day to day we 
found that the adjusted level did drift 
in many of the units. There was no 
definite pattern evident except that 
none of the units showed any ma- 
terial drift after 100 hr of preburn- 
ing. We have therefore established 
the practice of stabilizing the controls 
by preburning at rated voltage in a 
northern exposure for approximately 
100 hr. Under these conditions it 
goes through its daily operations, 
which reduces the possibility of the 
tubes gasing from inactivity. 
following this procedure, all failures 


Since 


have been from other causes. 

No doubt, some question will arise 
relative to the uniformity in the 
turn-on time. Field observations have 
been made to determine this point. 
In general. a majority of the lights 
come on within a 3-min period. It is 
rather difficult to make any definite 
statement since the shadowing effect 
of trees. tall buildings and similar 
structures is not known. In the prac- 
tical sense, the fact that all of these 
new street lights do not come on at 
the same instant is a matter to which 
the public must be educated. 


Tube Life 


An outstanding question regarding 
this control is on the life of the tubes. 
The only answer to this question will 
come from experience. The manu- 
facturer that the tubes 
should last at least three years. The 
design of the control is based upon 


estimates 


lone life, through the operation of 
tubes at filament 
Another 
desirable factor is the constant 
burning. which is less harmful to the 
filament and tends to lengthen the 
useful life of the tubes. The limit 
of usefulness will probably not be the 
burn-out of the filament but rather 
the limit of earlier turn-on time which 
is expected to accompany tube decay. 


less than normal 
voltage and plate current. 


very 


In order to gain some knowledge 
of this factor, this company is keep- 
ing a detailed record of each control 
installed. Periodically. we expect to 
field-test a percentage of the installed 
units and to record these tests. From 
an analysis of these records, we hope 
to be able to determine the economic 
useful life of the tubes. With this in- 
formation we anticipate setting up a 
periodic group change of the controls 
for the replacement of the tubes and 
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readjustment of the control. 
Testing of the control has been 
mentioned quite frequently above. It 
is our opinion that use of these con- 
trols requires a_ suitable _ testing 
means. 


A high degree of accuracy is 


not necessary. The light decay curves 
show that at the one-foot-candle level 
light intensity is decreasing at the 
rate of approximately one foot-candle 
in two minutes. So it is a matter of 
only a few hours per year whether 
the control is set at 0.8 or 1.2 ft-c. 
However, it seems necessary that suit- 
able limits be set to gain reasonable 
uniformity in the turn-on time. Also 
it can be said the control is part of 
the cash register in that it governs the 
amount of street lighting supplied for 
the revenue received. 


Economics of Electronic Control 


Determination of the economics of 
individual control in comparison with 
existing means of supplying street 
light service involves several varying 
factors. Some existing systems make 
extensive use of I. L. transformers, 
others put lamps directly in the series 
circuit. In some instances systems 
are designed with two-wire series cir- 
cuit predominating, while others em- 
ploy the single wire loop system more 
largely. These variations and their 
effects on comparative costs are 
tabulated in the accompanying table 
(p 69) of four typical series circuits 
on our system. 
investment 
costs for comparison, it is necessary 
to consider the proportion of dis- 
tribution system investment used for 
street lighting purposes. Such ap- 
portionment vary considerably 
between utilities making analyses. In 
the tabulated comparison, 28% 


In determination of 


will 


pole 
plant and 50% crossarm costs were 
For the 
individually controlled lamps 28% of 
the pole plant, 2% of the primary 
and distribution circuit, 
and 2% distribution transformer 
costs were added. The figures show 
that increased investment for individ- 


added for the series circuits. 


secondary 


ually controlled multiple luminaires 
is more than offset by an investment 
decrease for supply facilities. 
Determination of the relative losses 
for the various methods of supplying 
street lighting also leads into compli- 
cations. The series system problems 
are not too difficult of solution. How- 
(Continued on page 135) 
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“insulating 
transformer 


(a) 


Two-winding 
neutralizing 
transformer 


(b) 


FIG 1—TEST CONNECTIONS for protective scheme used with 
a-c and d-c signaling circuits shown in (a) and (b) respectively differ 


Applied 
voltage 
Ll 
*._ Current 
transformer 
" 600/5 ampere 
rotio 


Applied 
volage 


Current 
| transformer 
600/75 ampere 
ratio 


Legend 


C - Two microfarad capecitors 
F ~ Twenty-five ampere fuses 
El - Osci/lograph element No./ 
E2- Oscillograph element No.2 
E3- Oscillograph element No.3 


P - Gas filled protector tube (Breakdown 
between 300 and 500 volts a-c rms ) 


R - Oscillograph calibrating resistors 


X - Carbon gaps (Set for appraximately 5000 
volt rms,6O-cycle breakdown) 


Y - Carbon gaps (Set for appraximotely /,500 
volt rms, 60-cycle breakdown ) 


Z - Carbon gaps (Set for opproximately 750 
volt rms,60-cycle breakdown 


only in that an insulating transformer is used for the a-c line and a 
neutralizing transformer with capacitors for the d-c line 


Tests Prove Adequacy of Protection Scheme 
For Open-wire Signaling Lines 


Test data show that terminal equipment on open wire signaling lines 


can be adequately protected against all possible ways of applying disturb- 


ing voltages. Protection scheme for a-c and d-c signaling circuits tested 


WwW. A. DERR, M. E. REAGAN 


ar 


d 
M. J. BROWN 


Switchboard Engineering Department 
Westinghouse Electric Corp 
E. Pittsburgh, Pa 


ESTS. in which all possible com- 
binations of vo'tages that could be 
applied to a pair of wires, were 
used to prove that certain combina- 
will 
adequately protect open-wire signal- 
all 


tests show that terminal equipment 


tions of protective equipment 


ing lines for conditions. These 


and personnel can be equally and 


adequately protected regardless of 


whether d-c or a-c voltages are used 
the 


munication 


for transmission of such com- 


services as supervisory 
control and telemetering. 
often 


Economic considerations 


make it desirable to string open-type 
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line wires, used for communications 
services, on the same poles with 
power lines. It is often necessary to 
and 
equipment from the following volt- 


protect these lines terminal 
ages: 

1. Induction from power lines 

2. Lightning and other surges 

3. Elevation of station ground po- 
tential 

4. Direct 


age lines 


crosses with high volt- 

Voltages that may be experienced 
on line wires cannot exceed flashover 
value of the insulation. 


not exceed the ultimate rating of the 


Current can- 


conductors. 

The length of time that possible 
values of voltage and current can be 
impressed is determined by several 
(1) Surges will be of a dura- 
the natural 


factors: 


tion determined — by 
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phenomena causing them. (2) Power 
currents developed by faults will ex- 
ist until those faults are cleared by 
the protective equipment on the cir- 
cuits involved. (3) Ground eleva- 
tion voltages will exist for the dura- 
tion of the ground fault causing them 
and likewise involve the operating 
time of the protective equipment on 
the faulted lines. (3) Induction volt- 
ages may last for long periods of 
time if they are produced by cou- 
pling with load currents. They may. 
however, be severe only during a 
short period of time if caused by 
fault currents. (4) Voltages due to 
direct contact with power lines are 
usually brief also, due to the opera- 
tion of protective equipment on the 
power line. 

In applying protective equipment 
to line wires the protection of per- 
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TABLE | 


Test Data Protective Circuit Arrangement 


Using Insulating Transformer As In Fig 1a 


Where Voltage 
Applied 


Current 
Peak, Amp, 


Test Nominal 
No. 60 Cycle 
Valts, Rms 
Applied Element 


No. 1 


Line-to-line 

Line (L2)-to-ground 
Two lines-to-ground 
Line-to-line with 
line L2 grounded 
Line-to-line 

Line (L2)-to-ground 
Two lines-to-ground 
Line-to-line with 
line L2 grounded 
Line-to-line 

Line (L2)-to-ground 
Two lines-to-ground 
Line-to-line with 
line L2 grounded 
Line-to-line 


Line (L2)-to-ground 
Two lines-to-ground 


Line-to-line with 
line L2 grounded 


* Designates that reading was ‘‘less than’ value given 


TABLE II 


Peak 
Terminal 


Volts 


Peak Volts 
One Terminal 
To Ground 


Observations 


Oscillograph Oscillograph Oscillograph 


Element 
No. 3 


Element 
No. 2 


Protector tube operated 


Protector tube operated 
Both fuses went in 14 cycles 
Both fuses went in 1 cycle 
Both fuses went in } cycle 


Both fuses went in 14 cycles 
Both fuses went and 5 kv gap 
operated 

One fuse operated in 9 cycles 
and 5 kv gap operated 

Both fuses went and 5 kv gap 
operated 


Both fuses went and 5 kv gap 
operated 


Test Data For Protective Circuit Arrangement 


Using Neutralizing Transformer As In Fig 16 


Where Voltage 
Applied 


Current 
Peak, Amp 


Nominal 
60 Cycle 
Volts, Rms 
Applied Element 
No. 1 


Line-to-line 

Line (L2)-to-ground 
Two lines-to-ground 
Line-to-line with 
Line L2 grounded 
Line-to-line 

Line (L2)-to-ground 
Two lines-to-ground 
Line-to-line with 
Line L2 grounded 
Line-to-line 

Line (L2)-to-ground 
Two lines-to-ground 
Line-to-line with 
line L2 grounded 
Line-to-line 


Line (L2)-to-ground 
Two lines-to-ground 


Line-to-line with 
line L2 grounded 


* Designates that reading was ‘‘less than’ value given 


sonnel and terminal equipment is 
naturally of paramount importance. 
However, continuity of service must 
also be considered. Thus, expend- 
able parts in the protective scheme 
should only be applied for conditions 
which warrant a service interruption. 
Moreover. if it does not entail a 
sacrifice in the degree of protection, 
it is desirable to protect against the 
most probable disturbing voltage 
conditions by a system which renders 
the equipment inoperative only dur- 


ing the duration of the fault condi- 
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Peak 
Terminal! 
Volts 


Peak Volts 
One Terminal 


To Ground Observations 


Oscillograph Oscillograph Oscillograph 


Element 
No, 3 


Element 
No. 2 


407 Protector tube operated 
10* 


° 


388 Protector tube operated 


va" 
0 

Protector tube operated 
Both fuses went in 4 cycle 
Both fuses went in 14 cycles 
Both fuses went in 2 cycles 
Both fuses went in 14 cycles 
Both fuses went and 5 kv gap 
operated 
One fuse went and_5 kv gap 
Operated 
Both fuses went and 5 kv gap 
operated 


One fuse went and 5 kv gap 
operated 


tion. As the probability of a particu- 
lar disturbing voltage condition di- 
minishes, the more justifiable it is to 
accept service interruption and ex- 
penditure of equipment. 


Tests 


Figures 1 (a) and 1 (b) show 
the arrangement of equipment em- 
ployed for the tests on the a-c and 
d-c signaling protective schemes re- 
spectively. It that 


when a-c signaling is employed an 


will be noted 


insulating transformer is used to con- 
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nect the terminal equipment to the 
line wires. While the use of an in- 
transformer eliminates a 
metallic connection between the line 
wires and the terminal equipment. 
it alone will not provide protection 
against all of the possible ways that 
a disturbing voltage can be applied. 
For example, a voltage between line 
wires would merely be transformed 


sulating 


to impress a voltage directly on the 
terminal equipment. 

For d-c signaling a complete metal- 
lic circuit between the line wires and 
terminal equipments must be _pro- 
vided. The test data submitted in 
this paper were obtained on a pro- 
tective arrangement for d-c signaling 
circuits as shown in Fig 1 (b). The 
trans- 
former shown introduced in 
1935. The the 
neutralizing transformer are wound 
in the same direction on the core so 
that other than loop currents in the 
line high 


two-winding neutralizing 
was 


two windings of 


wires encounter a_ very 
impedance. 

It will be noted that the protective 
equipment employed is duplicated in 
both circuits except for the use of 
the neutralizing transformer and the 
capacitors in the d-c signaling cir- 
cuit for the insulating transformer in 
the a-c circuit. The capacitors pro- 
vide a path to ground for exciting 
current of the neutralizing 
former to follow. 


trans- 


Test Devices Described 
Protective devices employed in the 
tests are as follows: 
l. Protector tube. <A 
tube three 
trodes. Tube has a breakdown voltage 


gas-filled 


with cold-carbon  elec- 


between 300 and 500 v, 60 cycles, 


rms, between each pair of electrodes. 

Tube will discharge 50 amp for 2 
sec and 7 amp for 10 min. 

2. Gap Between Line Wires on 
Equipment Side of Fuses. Carbon 
gaps with 16-mil air gap. Gap has 
approximately 750 v, 60 cycle rms 
breakdown. 

3. Gaps to Ground on Equipment 
Side of Fuses. with 
25-mil air gap. Gaps have approxi- 
mately 1,500 v rms, 60 cycle break- 


Carbon gaps 


down. 

4. Gaps to Ground on Line Side 
of Fuses. Carbon gaps with 0.10-in. 
air gaps. Gaps have approximately 
5,000-v rms, 60-cycle breakdown. 
The will satisfactorily 


gaps used 
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FIG 2—-OSCILLOGRAMS obtained when 9,000 v, 60 cycles, is ap- 
plied between lines with L. grounded. First oscillogram is for a-c cir- 


earry 5,000 amp rms 600 eyeles for 


five seconds without excessive tem- 
perature rise. 

5,000-v 
with 25-amp fuse links. 


6. Insulating 


5. Fuses. fuse cutouts 
Transformer. — In- 
sulating transformer used has a one- 
to-one ratio with the winding good 
for 0.25 amp The 
primary or line winding is insulated 


continuously. 


from the secondary and from ground 
for 30,000 v, 60 cycles. The second- 
ary or equipment winding is insu- 
lated from ground for 2.500 v, 60 
With a load of 
900 ohms the transformer has ap- 
proximately a one-decibel loss at 500 
4.000 


cycles. secondary 


cycles and an 8-decibel loss at 
cycles. 

7. Neutralizing Transformer used 
in d-c signaling circuits presents 
low-resistance to the signal impulses 
and impedance to the 


surges of foreign currents. The 60- 


very high 
cycle and impulse voltage ratings are 
terminals of 
winding, 4,000 v, 60 cycles and 15,- 
OOO Vv 
terminals of different 
500. v. 


these: Between same 


impulse; between adjacent 
windings, 3,- 
60-cycles and 6.000 v, im- 
pulse; between either winding and 
frame, 10,000 v 60 cycles. Windings 
are good for 0.3 amp continuous and 
20 amp for one second. Each wind- 
ing has a resistance of 95 ohms and 
each winding alone or both windings 
in parallel have a 60-cycle impedance 
of over 40,000 ohms. 

8. Exciting 


two-microfarad 


Small, 


capac itors 


Capacitors. 
Inerteen 
with a 600-v, d-c rating. 

Disregarding the origin of the dis- 
turbing voltage, there are only cer- 
tain possible combinations that can 
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be applied to a pair of wires. These 
are as follows: 

I. Voltage applied line-to-line. 

2. Voltage 
ground. 

3. Voltage 
ground. 

4. Two 


gether and voltage applied between 


one-line-to- 


applied 


applied other-line-to- 


line wires connected _to- 
ground and both lines. 

5. One wire grounded and 
voltage applied line-to-line. 

6. Other 
age applied line-to-line. 

While some of the conditions listed 
above are much less likely to occur 


line 


line grounded and _ volt- 


than others. a protective scheme must 
be adequate for all conditions that 


may be met. 


Test Voltages Applied 


For the tests, four different values 
of 60 cycle voltage were applied to 
the protective equipment in the ways 
necessary to check all of the possible 
disturbing voltage applications. The 
lowest test voltage applied was 330 v, 
60 cycles. This value is too low for 
operation of any of the protective 
Che 


60 cycles, this voltage being 


waps. second value used was 
550 v. 
above the breakdown rating of the 
The third value of 


3.000 v. 00 eveles is above the break- 


protector tube. 
down of gaps on the equipment side 
of the The fourth value of 
9,000 v. GO eveles is above the break- 
down of the gaps on the line side of 
Voltages 
would result in the same ac- 
tests. 
Thus. the tests covered the complete 


fuses. 


the fuses. than 
9.000 v 


tion as resulted in the 9.000-v 


higher 


range of possible 60-cycle disturbing 


voltages. Since the breakdown lag 
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cuit of Fig 1 (a), second oscillogram is for d-c circuit of Fig 1 (b). 
Oscillograms correspond to data for test 4 (d) in Tables | and II 


than the 
breakdown laz of carbon gaps, volt- 


of insulation is greater 
age surges will be adequately pro- 
tected against if sufficient protection 
is provided for 60-cycle voltage. 


Test Data 


The peak terminal volts line-to- 
line and line-to-ground, as well as 
the line current values given in the 
charts are as read from the oscillo- 
graph pictures. Fig 2 (a) is the oscil- 
logram for test 4 (d) of Table I and 
Fig 2 (b) is the oscillogram for test 
1 (d) of Table 2. 

With both the neutralizing trans- 
and the insulating trans- 
former arrangement, the only 
pendable item need be the line fuses. 


former 
ex- 


With the proper use of current lim- 
iting resistors in the line circuit it is 
usually possible to have only a fuse 
blow in the event of direct contact 
with a high tension line. Since con- 
tinuity of service is of prime im- 
portance it is desirable to prevent 
opening the line circuit by the blow- 


ing of a fuse where possible. If the 
gaps shown in Figs 1 (a) and 1 (b) 
on the equipment side of the fuses 
have sufficient current-carrying ca- 


pacity to have a continuous current- 
carrying rating above the maximum 
current which could be encountered 
for any disturbing voltage condi- 
tion, the fuses and the gaps on the 
line side of the fuses need not neces- 
sarily be used. 

If both d-c and a-c signaling are 
employed on the same pair of wires, 
both an insulating transformer and 
neutralizing can be 


trausiormer ap- 


plied at each terminal. Gaps and 


fuses can be common to both circuits. 
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FIG 


1—TYPICAL 3,750-kva, 13.2-2.4/4.16-kv Y standard steel installation. 


— CY 


Incoming 13.2-kv pull-off over low-voltage structure 


Pros and Cons of Substations 
UNIT TYPE AND CONVENTIONAL 


Advantages and disadvantages compiled from actual 
SP SPS 


experience with recent installations. Troubles attrib- 


uted to methods of installation and other factors 


HIS COMPARISON will cover 
Ten two specific sizes of unit sul 

stations, 1.500 kva and 3.000 kva, 
each rated 11 kv or 13.2 kv on the 
high voltage side and 2.4./4.16 kv wve 
on the low voltage side. and the cor- 
responding conventional steel struc- 
The 1.500-kva size 
1.16-kv wve low voltage cir- 


ture types. has 
one 2.4 
cuit, while the 3.000-kva size has two 
Neither of the 
unit type substations nor the 1.500 


kva conventional type has a transfer 


low voltage circuits. 


Adapted from paper at recent meeting of 
Southeastern Electric Exchange. Engineering and 
Operation Section 
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FREDERICK J. ZAK 


Supervisor Substation Engineering 
Virginia Electric & Power Co 


The 


type substations have bus regulation. 


bus or by-pass facilities. unit 
while the conventional types have in- 


dividual feeder regulators. For this 
comparison the above differences will 
be overlooked. although the inherent 
benefits are not only quite essential 
but also important as well, when 
it is studied from the operating point 
of view. 

The salient advantages of the unit 


type substation. based upon our ex- 
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perience, may be listed as follows: 
1. Less Substation Yard Required 
The unit type substation required 
about } less physical ground space 
and less head room than the conven 
tional type. Less grading was neces 


sarv and, conservatively, about | less 


rock 
space means less yard maintenance. 
Slab Work 
Although the single slab installa 
tions made required about 10 cu yd 


crushed was required. Less 


Concrete 


2. Less 


which was the same 
as for all the slabs for the 
conventional type, the slab for the 


of concrete, 


amount 


unit type required one job of form 
ing, whereas the slabs for the conven- 
tional type required about 12 sepa- 
rate forms. 
3. More 
Places 
The unit substation is more suit- 
able for installation in restricted resi- 


Suitable in Restricted 
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dential locations where it is necessary 
to comply with building and zoning 
restrictions. In another instance. it 
was decided to replace the present 
conventional type of substation with 
a unit type of increased capacity since 
it requires less square-foot space. 

4. Less Handling and Connections 
Made Quicker 

Since the 3,000-kva unit type com- 
prises only two parts. the transformer 
and the switchgear. and the 1,500- 
kva unit is in one or two parts, the 
number of parts handled is consider- 
ably reduced, and also less time is 
required to make the necessary high 
voltage and low voltage connections. 

3. Greater Mobility 

Use of the unit type substation re- 
sults in mobility the 
3,000-kva units comprise. but two 


greater since 
parts and the 1.500-kva. one or two. 
Up to the present time we. and _ per- 
haps other companies. have not been 
able to take advantage of this bene- 
fit, because deliveries have taken so 
long and we have not had enough of 
them on hand. We have on hand and 
in service four 1.500-kva. three 3.500 
kva and five 3.000-kva unit type sub 
stations. We have. however, on order 
eight 1.500-kva. one 2.500-kva 
six 3.000-kva units. 


and 


Disadvantages of Unit Substations 


Some of the disadvantages of the 
unit 
would he eithe: 
eliminated if a portable substation 


type substation listed below 


minimized or even 
were available for use. We do not have 
a portable on hand. but we have one 
The 


vantages of the unit type substation. 


on order. outstanding disad- 
which we have encountered under our 


conditions and which we consider 
important, are listed as follows: 

1. Normal Inherent Design 
Flexible—Normal design 


uninterrupted service 


Not 
prevents 
from a unit 
the tap-changing- 
develops 


substation when 


under-load mechanism 
trouble or needs general maintenance. 
It is not possible to by-pass this and 
so maintain unregulated service. The 
taken 
Although not so commonly 
failure of either 


entire unit must be out of 
service, 
encountered, trans- 
former or switchgear section would 
require removal of these sections 
from service during repairs. Section 
terminal is also necessitated when 
conditions indicate that maintenance 


of either section is in order. 
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FIG 2—OVERHEAD connections to typical 3,000-kva 13.2 2.4/4.16-kv Y unit sub-station 
Two low-voltage circuits are connected to metal enclosure in foreground 


2. No By-pass and Transfer Bus 


Facilities for Switchgear Breakers 


The 
clude the by-pass and transfer bus 
the the 
Therefore. in 


standard design does not  in- 


facilities for breakers in 
switchgear section. 


order to do any maintenance work 
on the breaker. it is necessary either 
(1) to interrupt service to replace 
the breaker with a spare one, (2) to 
provide pole-top feeder cut-over fa- 
cilities outside the substation. or (3) 
provide means to tie the distribution 
circuits together so adjacent substa- 
the load until the 
breaker is checked and repaired. We 
have been resorting to the last method 


tions will carry 


of carrying the load from other sub- 
stations for conditions of this nature. 
We have not pure hased spare break- 
ers. since the unit substations in the 
different localities are purchased from 
than 


manufacturer. and 


would not 


more one 
be inter- 
changeable. If a portable substation 
available, this 

would not be so critical. 
Parts of Major 
Due to the inherent design. it 


spare breakers 


were disadvantage 

3. Replacement 
Items 
is impractical to carry in stock re- 
placement parts covering the major 
items such as the tap-changer or 
major sections of the bus. The time 
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element required to make the replace- 
ment of these parts. even if that par- 
ticular item should be on hand, would 
amount to more than that required 
to make a repair of the part involved. 
This disadvantage would also be al- 
leviated if a portable unit were avail- 
able for us. 

4. Not Suitable for Isolated Loca- 
tions—The unit type substation does 
not lend itself to locations at the end 
of long radial supply feeders, or to 
those remote from other substations. 
We had a case of this nature under 
consideration in which a community, 
about 10 miles away and served by 
a 13.2-kv feeder, required an in- 
crease in substation capacity. The 
substation space was limited. and the 
unit type would have been ideal inso- 
far as this location was concerned. 
the 
source or substation 


However, since nearest relay 


about 10 
miles away, the unit type substation 


was 


idea was abandoned. If the unit type 
this 
occurred, 
all service to the community would 
have had to be cut off. at best. until 
the nearest 
(in this case. 10 miles away) could 


made at 
trouble 


installation had been 


location and any 


substation service man 


arrive and possibly restore service. 


5. Concrete Foundations More 
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FIG 3—ONE-LINE DIAGRAMS, for typical substations: unit type 
(A) 1,500 kva with bus regulation, (B) 3,000 kva; conventional steel 


listed in 
“Advantages”, paragraph “2” above. 


Critical—Even though, as 
less concrete slab or ‘foundation work 
is necessary for the unit type substa- 
tion, we have found that. particularly 
for the 3,000-kva size. which requires 
a reinforced concrete mat approxi- 
mately 20 ft lone and 17 ft wide, it 
is necessary to have the top perfec tly 
level underneath the equipment and 
not merely approximately level. In 
our first installation. the top of the 
slab was only approximately level. 
and it was necessary to use four }-in. 
washers at one end and a lesser num- 
ber in between in order to align the 
switchgear section and the trans- 
former. 

6 Not Feasible for Small lempo- 
Installation—The 


question comes to our 


rary Substation 


minds—how 
small is small. especially when tem 
porary substations are considered ? 
In this 


transformer 


case, reference is made to 


capacities of 600° or 
1.000 kva serving one outgoing low 
voltage circuit, preferably without a 
breaker. volt 


age regulators. as investment 


and generally without 


As far 
is concerned. if a 1500-kva unit type 
substation were used for this purpose 
the ratio of cost would be conserva 
tively about 4 or 5 to 1. and imprac- 
installation. 

Not Furnishing 
Parts of Unit 
Substation In One Shipment—lIn this 


tical to consider for 
7. Manufacturers 


Proper Component 


connection, perhaps our experience 
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has been rather unusual. but, at any 
rate. we have encountered this prob- 
lem more than once. In one instance, 
a 3.000-kva unit substation was in- 
stalled. and it was found that the gas 
was leaking. a bushing was broken. 
transformer tank was bulged out by 
vas pressure. the shaft of the tap- 
changing-under-load mechanism 
bent and operated, 


About 6 to 8 weeks time elapsed be 


Was 


could not be 


fore this was repaired and the unit 
pla ed in service. 
Then 


tion 


}.000-kva_ installa- 


was to be made and the manu- 


another 
facturer shipped the switchgear in 
October. but the transformer was not 
received until April of the next year. 
3.000-kva installation, the 


manufacturer shipped the transformer 


In another 


in April and the switchgear section 
in June. Then. when this particular 
unit was being assembled. the switch- 
would not fit to the 


The 


welded in the wrong places on the 


rear section 


transformer radiators were 
transformer unit and special exten 
sion plates had to be provided for the 
throat 


connecting the transformer 


and switchgear. and. also the bus 
connection had to be extended. 
}.000-kva unit 


2 ADO or 


In another case, a 
ordered for either 
L.L00-s 


voltage side. 


was 
wve operation on the low 
The equipment. when 
received, was for 4.100-v wve service 
only. having single bushing potential 


transformers and other such equip- 
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structure type, (C) 1,500 kva, (D) 3,000 kva. Both of the conventional 
types can be designed to include a transfer bus. Outgoing feeders 


ment. This resulted in several weeks 
delay in order to make all the neces- 
sary connections and replacements so 
that this unit could be connected for 
2.100-v delta service. The equipment 
sheuld be assembled and checked he 
fore shipment is made, to prevent 
conditions of this nature. 

8 Bus 
Many 


considerable 


Regulation Limitations 


have been made and 


thought has 


studies 
been di- 
rected toward the merits of bus regu- 
lation vs individual feeder regula- 
tion. We are experiencing a condition. 
at the present time, at one of the 3.- 
0QO0-kva unit installations where bus 
regulation is not adequate due to one 
circuit being short, serving consider- 
able commercial load, while the other 


circuit is rather long. serving resi- 


dential load altogether. Conditions 
like this. undoubtedly, are local pro! 

lems and are special cases which have 
to be worked out. Nevertheless. they 
require special engineering and. all 
in all. contribute to the limitations of 


a unit type installation. 
Conventional Structure Substations 


Che steel structure substation which 
we have developed and adopted as 
our so-called “standard” substation 
consists of a rather simple steel struc- 
ture weighing about 54 tons which 
can be erected on the foundation in 8 
hr by a crew of one foreman and five 
This is suitable for 


the installation of 5.000-kva maximum 


men. structure 
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on steel structure types are equipped with 
individual breakers and voltage regulators 


transformer capacity, either single 
phase or 3-phase units with a spare. 
It is also suitable for 44. 33, 22 or 
13.2 kv on the high voltage side, and 


7.6/13.2 Y or 2.4/4.16 kv Y 


low voltage side. 


on the 
Furthermore, it is 
designed so that the high voltage 
feeder may enter from the side oppo- 
site to the pull-off of the low voltage 
This 
structure provides initially two 10-ft 
low voltage feeder bays. 


circuits or from the same side. 


which can 
and_ transfer 
hus. and also ample space for a feeder 


accommodate a main 


breaker and regulators. either single 
When additional 


feeders are required. bays can be 


phase or 3-phase. 


added to either end. each of which 
may provide space for two outgoing 
feeders. The effective ground space, 
required by this substation, for two 
outgoing low voltage feeders is about 


20 x 30 ft. 


Advantages and Disadvantages 


Although it will not be attempted 
to match each specific disadvantage 
of the unit type substation with an 
advantage of the conventional type 
or vice-versa, the following listed ad- 
vantages and disadvantages are based 
upon the same conditions, and also 
upon other practical operating condi- 
tions: 

1. Flexibility 
transformers are used and one unit 


When single-phase 


develops trouble, it can readily be 


disconnected. The spare can be con- 
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nected to replace it, or the remaining 
two units can be left to carry the load, 
If the trans- 
capacity are 
needed, the replacement can readily 


if not too excessive. 
formers of greater 
be made. If a breaker or regulator, or 
both, need to be taken out of service 
for repairs, maintenance or replace- 
ment with larger ones, they can be 
switched out on the transfer bus and 
may be worked on or replaced dur- 
ing a light load period without any 
external switching or interruption of 
service, 

2. Ease of Equipment Handling 
In the conventional _ steel-structure 
type of substation, the power trans- 
formers and regulators may be single 
or three-phase. If the equipment is 
single-phase, there natura!ly are more 
pieces of equipment to handle, the 
heaviest item being the transformer, 
a 1,000-kva 13.2-2.4/4.16-kv wye, 
which weighs about 10,000 lb. If the 
regulator is a 3-phase 180-kva 2.4/4.- 
16-kv wye unit, it will weigh about 
9,000 Ib. A 3-phase 3,000-kva 13.2- 
2.4/4.16-kv wye 


transformer, how- 


ever, weighs about 30,000 lb and 
would require more careful and spe- 


cial handling and moving facilities. 
With respect to moving and handling, 
the 1,500-kva and 3,000-kva unit sub- 
stations fall into the same category 
as the above 3-phase 3,000-kva trans- 
former, since the total weight of the 
1.500-kva unit type substation is 
about 39,000 Ib. The 3.000-kva unit 
substation transformer section weighs 
anywhere from 34,000 to 54,000 Ib. 
and the 
15.000 Ib. 

3. Operating 


switchgear section about 


and Maintenance 


Benefits—The chief operating and 
maintenance derived 


2 


from the use of single-phase or 3- 


advantages, 


phase conventional equipment, are 
due to familiarity with and more com- 
mon knowledge of the various items 
The 
operation and maintenance of the 
unit substation, 


gained from past experience. 
type however, re- 
quires study and thorough 
knowledge of the co-ordinated and 
combined parts of the unit, and gen- 
erally 


very 


sub-station 
trained to 


man 
this 


requires a 
specially operate 
equipment. 

The preceding discussion indicates 
the conventional 
However, the unit type is not 
It definitely 
has inherent advantages needed for 


a leaning toward 
type. 


being condemned at all. 
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specific installations, and, for this 
reason, we have additional units on 
order. In order to overcome some 
of the operating disadvantages of the 
unit type, we consider it most desir- 
able to have one or more portable 
type substations to use in conjunc- 
tion with the unit type. 


Conclusions 


Basically. we like the idea of being 
able to relieve our load in an area 
by picking up an integral unit or 
package, and connecting it to the 
same or a nearby feeder, without any 
considerable amount of time, space 
and labor involved. Still, it must be 
admitted that the conventional steel 
structure substation offers very keen 
competition to the unit type. The 
various component parts of the con- 
ventional substation, such as strain 
insulators, clamps and ete, for strain 
normal stock 
hand and are used practically daily 
in line and other work. Also. since 
breakers and the single and three 
phase regulators and transformers are 
continually being replaced with larger 


buses, are items on 


ones, the re-use of this equipment 
must be considered and results ulti- 
mately 
Furthermore. we all know that sev- 
eral manufacturers 


in a form of competition. 


available 
and can offer standardized steel struc- 


have 


ture substations which are very simple 
and satisfactory. 


Further Considerations 


Worthy of further study and con- 
sideration are these suggestions: 

1. That different 
manufacturers be interchangeable. 


breakers of 


Also that one manufacturer’s trans- 
former unit would be interchangeable 
with that of another insofar as con- 
nections are concerned to the switch- 
gear section. 

2. That the tap-changing under- 
load equipment be made a separate 
detachable part by- 
passed and readily replaced with an- 
other one, and that these tap changer 
units of 


which can be 


various makes be inter- 
changeable. 
3. That the make 


the transformer and breaker sections 


manufacturers 


at the same place or have the integral 
sections assembled and tested together 
before they are shipped. 

4. That the cost of the equipment 
be lowered to make it easier to justify 
its use and installation. 





DISTRIBUTION CIRCUIT RATING ABPORT 





Please place red arrows on th 
ea1 Decesber current rating 


Loe Step Ele Steg tht 





| | 
A te ts 


| so fied sof 


ating fans . " - . 
—Dedies nei took oes i ples Jourres 228" 4 kk ole Bal et 


Shoe 280 ed ad a le ll ll MS 





FIG 1—CIRCUIT RATING REPORT used in issuing approximate 
(Step 1) equipment ratings. Data based on nameplate ratings, to 
which ambient temperature adjustments were applied, guide place 
ment of markers on instruments to show winter and summer limits 


FIG 2—RED ARROW MARKERS on substation instruments in 
dicate summer and winter thermal rating of the circuit. Winter loads 
in excess of upper arrow and summer Icads above lower arrow are 
reported on overload report. Serious overloads cre reported immediately 


Thermal Ratings for Feeder Equipment 


Three step method of rating substation feeder equipment 


based on careful determination of thermal capability of 


~- 
ZA 


apparatus. Resulting increase in distribution circuit 


loading brings substantial savings in 


ONSIDERABLE INCREASE in loading 
can safely be carried on substa- 


tion feeder equipment. with little 


‘arrying charges 


ALBERT F. PHILLIPS 
Investigating Engineer 
Duquesne Light Co 
Pittsburgh 


s over 20 vears old. 

At the time this work was started. 
t was found that 75% of all 
ibution 


dis- 


Increase in operating expense and 


limited in 
rating by associated substation feeder 
equipment, 


circuits were 


Vast savings in carrying charges. by 
applying safe thermal ratings and fully on the Duquesne Light Co sys 
then instituting a follow-up system set 


Initiated as a wartime 


tem for almost a decade with no measure. the savings resulting from 


Increase 


up to insure that the ratings are not 
exceeded. 
Suc h a method of 


used station operators and traveling 


rating, which 


operators as key men in the follow- 
up system. has been applied success 


in the failure rate due either 


directly or indirectly to overloads. 
lhe method has been applied to about 
250 regulated circuits. 45° of which 
have major equipment over 25 years 


old. and 58° using equipment which 


November 5, 


utilizing equipment to its safe thermal 
limits dictated 


practice, even today. wherever voltage 


continuation of the 


regulation was satisfactory. 
The rating 
equipment and fixing operating tem 


exact procedure of 
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OVERLOAD RePQRT 


FIG 3—OVERLOAD REPORT used by substation operators in 
reporting loads above the thermal ratings of the circuit. Such loads 
are reported whether they are normal recurring loads or temporary 
emergency loads. A station peak load report is also prepared monthly 





FIG 4—CIRCUIT WORK SHEET used for summarizing equipment 
ratings which have resulted from a more accurate (Step 2) determi- 
nation of capability based on tests or manufacturer's data. Equipment 
ambient operating temperature is considered in assigning these ratings 


Boost Circuit Loading, Defer Investment 


perature limits for various types of 
equipment have been adequately dis- 
cussed in previous technical articles. 
Moreover temperature limits for nor- 
mal and emergency operation are 
usually a matter of company policy. 
For these reasons the emphasis in the 
following discussion will be placed on 
methods rather than rating limits. 
The rating task that faces a utility 
250 


over 


regulated circuits 
5.000 
substation 


having some 
individual 


distribution 


embracing 
items of 
feeder ecu pment is not a small one. 
All this 


thermally before the composite capac 


juipment must be rated 


itv of circuits can be obtained. 
Three Rating Steps 


fo provide accurate ratings only 
where necessary. a three step method 
of rating has been used on the Du- 
quesne Light System 
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Step [Where the load did not 
justify accurate determinations only 
approximate ratings have been as- 
signed, based on nameplate amperes 
with 


ambient adjust- 


ments. Methods used were similar to 
ASA 


Becs 
yecause 


temperature 


those in Transformer Guides 
(C57). 


based on 


such ratings were 


construction prints and 


meager inventory data, they were is- 
sued on forms of the type illustrated 
(Fig 1) installed 


markers on meter 


Operators red 


arrow scales to 


show and winter rating 


summer 
limits. The inventory of circuit equip- 
‘ he ked at 


thus verifying equipment lists and 


ment is the same time. 
providing a basis for future rating 
studies, 

To provide a follow-up system that 
the operator could use in furnishing 
information on overloads. the report 
form shown (Fig 3) has been used. 
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This “overload report” is filled out 
and sent to headquarters whenever 
loads exceed limits set on the meter. 
Serious overloads are reported to the 
<ystem operator immediately and sub- 
sequently followed up with a written 
report. All loads in excess of limits 
are reported, whether they are nor- 
mally recurring loads or temporary 
emergency loads. The load classifica- 
tion is noted on the report. In addi- 
tion, the station operator prepares a 
monthly peak load report of the cir- 
cuit the Only 


normal circuit loads are reported. 


loading in station. 


Abnormal conditions are deleted. 


These normal load conditions are 
compared with monthly thermal rat- 
ings for the circuits. 

Step IIl—-If loads exceed 90% of 
rating an accurate appraisal of cir- 
cuit capacity is undertaken, involving 


capabilities of individual pieces of 


79 





FIG 5—MEASURING TEMPERATURE of 
a disconnect switch under load during peak 
load period using thermocouple and high 
resistance millivoltmeter, calibrated in terms 
of temperature rise, is one of steps (Step 3) 
in determining circuit thermal capabilities 


This in- 
cludes, feeder voltage regulators. oil 
circuit 


equipment in the circuit. 


breakers, reactors, current 
transformers. disconnecting switches, 
station wire, etc. If data on certain 
equipment are not available. labora- 
tory tests on similar equipment, or 
manufacturer’s data, are used in cal- 
culating more accurate ratings. which 
are summarized on the 
sheet” form (Fig 4). 


these ratings, ambient operating tem- 


“circuit work 
In assigning 


perature of the equipment is consid- 
ered. In the case of indoor operating 
equipment, for example, aisle tem- 
peratures, plus an allowance for com- 
partment temperature rises are taken 
into account. 


Supervision Necessary 


Closer supervision of the equip- 


ment operating conditions is usually 
required after these higher Step 2 
ratings have been assigned. For in- 
stance, neutralization number and in- 
terfacial tension value of oil in regu- 
lators is checked. The accuracy of 
metering and instrumentation should 
be improved when fluctuating loads 
such as those caused by welders, elec- 
tric furnaces or large motors are 
prevalent. Thermal-type meters have 
found more satisfactory for 
measuring loads of this type. Their 
location is most important for if the 
metering current transformer is in the 
circuit ahead of the regulator, cur- 


been 


rents registered during peak load 
period may be 10% higher than 
actual circuit loading due to the ratio 


of transformation on the feeder 
voltage regulator. 

When calculations and 
minor improvements have been com- 
pleted, field instructions on the opera- 
tion of ventilating equipment, ete are 
issued. ratings 


necessary 


and all in- 
terested parties, including operating. 


revised, 


planning and related organizations 
notified. The class of the rating is 
given so that the degree of conserva- 
tism in the rating is understood. 

Step III—As the load approaches 
90°C of the Step 2 rating, still further 
investigations are made into the ther- 
mal capability of equipment. Load 
cycle ratings are calculated. taking 
advantage of the thermal time con- 
stant of regulators. circuit breakers 
or other limiting equipment. Where 
minor “bottlenecks” are present. in 
station wire or current transformers. 
they are replaced where economically 
justified. On new circuits the equip- 
matched thermally, 
but in many of the older installations, 
this is not always true. 


ment is usually 


In assigning Step 3 ratings. studies 
made of the 
compartment 


regulator 
ventilation 


are usually 
and 
their 


The importance of good ventilation 


room 


and operating temperatures. 
cannot be over estimated. An increase 
in temperature of approximately four 
or five degrees Centigrade decrease 
the life of class “A” insulation to 
about half. Where high loads are ex- 
perienced. it is desirable and neces- 
sary. in many cases. to install thermo- 
stats to automatically control venti- 
lating fans and so maintain satisfac- 
tory ambient temperatures. It may be 
necessary to improve the ventilation 
of reactor compartments by screen- 
ing them, and to reduce truck type 
circuit breaker temperatures by pro- 
natural 
the breaker and 


through 
truck contact com- 


viding ventilation 
partments. 

Where there is a question about 
the operating temperature of discon- 
necting switches. a field temperature 
survey is made during the peak load 
period. A thermocouple. combined 
with a high resistance millivoltmeter, 
calibrated in terms of temperature 
used for this purpose, as 
shown (Fig 5). Where high tempera- 
tures are experienced, the switches 
are silverplated or the jaws rebuilt 


rise, is 
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FIG 6—OIL THERMOMETER installed on 
older-type induction regulator to permit su- 
pervision of temperature. Alarm contacts are 
set for 80 C and used to detect abnormal 
loading in some attended and many unat 
tended, remote indication equipped substations 


with silver buttons to lower and main- 
tain a low contact resistance. 

Where high thermal ratings are as- 
signed to regulators, temperature as 
well as current is supervised and used 
New regulators are 
equipped with oil thermometers and 
all old they 
through the shop for reconditioning. 
These thet 
mometers have alarm contacts, maxi- 
mum temperature hands and wells. 
Alarm contacts are usually set for 80 


for follow-up. 


regulators, when pass 


are so equipped (Fig 6). 


C and used for detecting abnormal 
loading in some attended stations as 
automatic stations 


well as in many 


where remote indication equipment is 
The 


read weekly 


hands are 
and maximum monthly 


installed. maximum 
temperatures are recorded as a follow- 
up check of the operating condition. 
Since the thermometers are installed 
in wells they can be removed periodi- 
cally and calibration verified. 

Data is also furnished to operators 
on the permissible oil temperature 
and case temperature of regulators 
not equipped with thermometers for 
various percent loads. With this in- 
formation the operator can read the 
load and the case or oil temperature. 
and determine whether the permissi- 
ble hottest spot temperature is being 
exceeded during normal overloads or 
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Allowable 
temperature limits for both normal 
and emergency are furnished. 


infrequent emergencies. 


If permissible regulator tempera- 
ture is exceeded, because of abnormal 
load growth, long material deliveries. 
unforseen emergencies, etc. tempo- 
rary fans are installed to reduce the 
operating temperature until the con- 
dition can be permanently corrected. 
By using fans only as a reserve for 
these contingencies. rating consider- 
ably above nameplate values can be 
without the 
equipment, even under such unfore- 


assigned endangering 
seen conditions as extremely rapid 
load growth. 

With high 


voltage problem may become more 


circuit loading the 
acute. In order to improve this con- 
dition, two factors are important: 
(1) Station voltage level, and (2) 
control band width. Circuit regula- 
tion is of course important, but any 
correction of this condition may be 
made outside of the substation. The 


-tation voltage level should be ad- 
justed so that the maximum buck and 
maximum boost on any regulator con- 
nected to the bus are approximately 
equal. A number of regulators are 
ccuipped with maximum and mini- 
mum hands on the position indicator 
so that 
without difficulty. 

of the 


that greater regulation can be per- 


ranges can be determined 


Reduction band width so 
mitted is a more difficult problem. 
However, by adding time delay and 
by modernizing the older type regu- 
lator with slow speed gear motors and 
improved control, the band width 
can be reduced to a much smaller 
value. If the band width can be re- 
+14 v to +4 v, 
more volts are made available for 


duced from two 
circuit regulation. Thus, if the feeder 
was originally designed for a 10-v 
drop, a 2-v reduction in band width 
will permit 20% more load with the 
same regulation. 

Another important factor to con- 





Bector 


Performance 


UCosts {7 


DAVID WILLIAMS 
Manager 
Electrical Equipment & Cable Purchases 
Consolidated Edison Co of New York, Inc 


(N INCREASE in cash returns has been 
realized by the timely disposal of 
cable in the scrap classification. Re- 
placement of smaller cable by larger 
to handle increasing loads creates a 
considerable surplus of scrap beyond 
that which is reclaimed for reuse. 
To help alleviate a critical short- 
age of copper and lead, and to deter- 
mine what cables could be profitably 
unearthed while unusually high prices 
prevailed for those metals, an eco- 
nomic study was made in 1948. Then 
an accelerated program of cable re- 
moval was initiated, with the result 
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Distiihition Today, 


sider when overloading induction 
regulators, is the high torque pro- 
duced when the regulator is in a mid- 
and the 
maximum position. This torque may 
be unobjectionable during emergency 
conditions if it is in such a direction 
as to cause it to revolve toward the 


position between neutral 


maximum boost position where it 
can be blocked. The extre:ne vibra- 
tion and high torque are not usually 
experienced at loads below 160 or 
170% of nameplate value. 

Success of the methods described 
in this article was largely due to a 
knowledge of equipment capabilities 
gained by the operators through a 
training program and complete field 
instructions. 

Since postponing new installations 
for only a year results in a saving of 
about 10% of the investment cost of 
the new equipment, it is essential 
that every effort be made to utilize 
older equipment to its safe thermal 
and satisfactory voltage limits. 








pounds 


p 


ons of 


M 





Copper. 
daca cheese 


ace paren omy 
+ Leod 


~~ 
~ 





MONTHLY SCRAP cable disposals reached 


that 24 times as much scrap cable 
was sold between June 30, 1948, 
and June 30, 1949, as was sold in 
either of the preceding two years. 
Cash receipts during this same period 
were three times that of each of the 
preceding years, as shown in the 
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peak when metal prices were unusually high 


following tabulation. 


Volume of Scrap Cable Disposals 


Wt of lead 

(Ib) 
3,756,000 
2,939,000 
8,538,000 


Cash 
Receipts 


$936,000 
922,000 
2,760,000 


Wt of copper 
Year (Ib) 
1946-7 
1947-8 
1948-9 


"3,283,000 
2'838,000 
7'317,000 





Condenser boiler 
feed woter from 


station heode 


Operating Results of Latest 
Mercury Boiler Topping Unit at Hartford 


Number of days covered 28 

Date operation began Feb. 1, 1949 

Total kwhr output of unit including steam 21,435 000 

Kwhr gross output from mercury-driven generator 10,048 000 

Kwhr generated by mercury condenser boiler unit, 
equivalent electrical energy 

Kwhr consumed in auxiliary equipment 

Kwhr total net output 

Pounds of fuel oil burned in mercury boiler 

Pounds of steam generated at 260 psig and 700 FTT 

Fuel rate in pounds of oil per net kwhr 

Heat rate in Btu per net kwhr 


11,387,000 
565,000 
20,870,000 
12,281,169 
126,118,000 
0.588 
10,200 


aia aii 
450F 38 


superheater 
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r heoter 
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NOTE All quantities shown are actual net figures. All charges 
have been made to the mercury plant occurring from associated 
auxiliary equipment, whether it is a part of the mercury plant 
directly or a part of the steam turbine unit using steam from 
the condenser boilers. The shutdown of the unit at the end of 
28 days was due to a partial stoppage in the regenerative air 
heater. Thorough inspection of the unit during this shutdown 
indicated that all parts of the mercury cycle were in as good 
condition as at the time of start-up. From the Hartford com 
pany's experience to date no serious difficulty is anticipated 
with any part of the equipment covered by the new design 
rhe plant forces are adequate to handle all phases of the new 
problenrs introduced by the necessary chemical treatment, the 
-pecial metals used in fabrication and the instrumentation 
Hartford's original 10,000 kw mercury topping plant was con 
structed for commercial energy production and was put into 
operation at South Meadow in 1929 


SCHEMATIC LAYOUT of 15,000-kw mercury boiler and turbo 
generator at Hartford, utilizing steam at a pressure of 410 psig 


Economical Performance Of 
Latest Mercury Unit 


Boiler operates at heat rate of 10,200 Btu per net kwhr. Over- 


all costs are reduced by factory assembled tubes and headers 


the boiler flue gases to 700 FTT. The 
steam is then piped to the 385-psig 
station header for use 
turbine units. 


ARTFORD Electric Light Com ing tubes with water circulators were 
Hl pany's latest mercury-steam gen- installed. Ample size of the previous 
erating unit at the South Meadow — 10.000-kw 


station produced a net kilowatt-hour and 
10.200 Btu 


venerator stator frame 
South Meadow 
mitted these parts to be rewound to 


15.000 kw. at 


in the steam 
When desired, steam 
may be generated for use in the sta- 


rotor at per- 


it a heat rate of during 


the first 28 davs’ operation, The unit) = give a maximum of tion’s 250-psig turbines. A regenera 


is entirely new except for the con- unity power factor 


tive air preheater is used with th 
The oil-fired mercury boiler has a unit to 


ompletely 


denser-boiler steam drums and vac- 


insure satisfactory overall 


uum shells. the mercury turbine gen- mercury-cooled furnace, plant combustion efficiency. 


erator and a portion of the mercury 


turbine exhaust shell. To insure re 


liable 


! 
Hower 


operation of the condenser 


equipment, new steam generat- 


I i paper by Dwight Douglass. superin 
endent p Hartford Eleetrie Light Co 
ind H. N. Hackett, General Electric Co, Sche 
nectady, N. Y., at the spring vention of the 


i 
American Society of Mechanical Engineers 


f power, 
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lag screen and mercury fog convec- 
tion surfaces. Mercury vapor is gen- 
erated within the tubes at 130 psig 
and at a saturated temperature of 
064 F. From the turbine it exhausts 
into two vertical type side-mounted 
condenser boilers at 1.5 psia. In con- 
densing. the mereury produces steam 
at 410 psig, which is superheated by 
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In an effort to reduce overall costs 
as well as to cut down field assembly 
time of the 
tory 


installation. fac 
fabrication of the furnace tubes 
with their liquid and vapor headers 
was successfully tried for the first 
time. The furnace has a flat refrac- 
torv-covered floor fuel 


boiler 


intended for 
oil burning only. 
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HOW T0 


Accelerated Life Tests Aid Cable Insulation Development 


T 
HE FULL potential value of short- 
accelerated life testing as a 
guide in predicting the performance 


time 


of a new product has not been real- 
ized in the past by the wire and cable 
industry. A broader concept of life 
testing, experience shows, leads to 
a fuller appreciation of such values 

In common practice, changes in 
and elongation of 
rubber insulating compounds are the 


tensile strength 
only properties that have been meas- 
after accelerated 
ageing in the oxygen bomb, the air 


ured conventional 


oven or the air bomb. 
the 
many additional tests would be made 


Under broadened concept 
after more severe accelerated ageing 
The 
itial 
could thus be appraised. They are of 
equal importance. 


permanency as well as the in- 


values of various properties 


Two examples 
showing results of tests for ozone re- 
sistance and for water absorption will 
illustrate the importance of testing 
after accelerate ageing. 

Rubber insulating compounds for 
wires and cables have for many years 
tested for 
ince but no tests have been made to 


been initial ozone resist- 
predict the permanence of that prop- 
erty. Recently several large electric 
utilities have observed that so-called 
ozone-resistant insulations gradually 
This oc- 


curs regardless of whether the cable 


lost their ozone resistance. 


is in actual service or is in storage. 
It has been found that ozone tests 
made after accelerated ageing point 
to just such behavior. Thus tests for 
ozone resistance, after ageing, fore- 
tell much more accurately how a new 
type of ozone-resistant insulation will 
compare in actual service with older 
types. A much more reliable predic- 
tion of life expectance and stability 
of ozone resistance can be obtained. 

Another example of the advantages 
to be gained through testing after 
accelerated ageing is illustrated in 
the two charts showing effect of ac- 
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DESIGN 


°° CONSTRUCT 


OPERATE*+ MAINTAIN 


H. A. MORSS, JR. 
Vice-President 


Simplex Wire & Cable Co 
Cambridge, Mass 


FIG 1—EFFECT of 4-day oxygen bomb and 
20-hr air bomb ageing on mechanical water 
absorption property of a rubber insulation 


FIG 2—EFFECT of oxygen on change in 
capacitance of a rubber insulating compound 
immersed in water into which air in stirred 


celerated ageing on resistance to 
moisture absorption. The tests were 
made on an insulating compound 
which has good initial resistance to 
moisture and has been widely used 
under conditions where it is exposed 
to water. 

mechanical 
water absorption after ageing 4 days 


in the oxygen bomb, 20 hr in the air 


Figure 1 indicates 


homb, and with no preliminary age- 
ing. The aged samples absorbed 
much more water than the unaged 
sample and the quantity of moisture 
absorbed is greater when the ageing 
is more severe. 

A similar comparison is seen in 
Fig 2. Here accelerated ageing in 
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of oxidation is caused to 
simultaneously with water 
absorption by stirring air continu- 
ously into the water during submer- 
sion. In this test, change in capaci- 
tance indicates rate of deterioration 
and loss of essential properties. The 
exposure with oxygen 
present causes much more rapid de- 
than the more conven- 
tional exposure in water containing 


the form 


occur 


more severe 


terioration 


little oxygen. 

These illustrations and extensive 
field and laboratory experience dem- 
onstrate the great usefulness of ac- 
celerated ageing when combined with 
or preceding conventional testing for 
the appraisal of products and stabil- 
ity of essential properties. When 
properly selected, such combinations 
of tests can be included in specifica- 
tions to give added assurance of 
long. satisfactory service. 


New Technique for 
Welding Chrome Pipe 


A NEW PROCEDURE, devised by 
Houston Pipe and Steel, Inc, of Hous- 
ton, Texas, is being used for welding 
1-6 chrome pipe. 

In the new process, as explained 
by M. Van Blaircom, Chief Engineer, 
a large preheating tip with oxyacety- 
lene first to bring the 
temperature of the joint up to 600- 
800 deg and keep it there while the 
welding was done using chrome elec- 
trode General Electric Type W-1502 
(ASTM-AWS No. E-502). 
After this the temperature was raised 
to 1200-1350 deg and the joint was 


was used 


Spec 


wrapped with asbestos tape to a mini- 
mum thickness of 1 in. and cooled to 
room temperature. 

Contrary to popular belief this 
technique did not make the weld metal 
hard that it became brittle. 
Laboratory tests certified by the Shil- 


so 
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ALL UNIT SUBSTATIONS MOUNTED ON 
PLATFORMS TO SAVE FLOOR SPACE 


Iwo views of General Electric 1000-kva_ load- 
center unit substation at new Maytag plant. Valu- 
able manufacturing space is saved by locating units 
on platforms under the roof, right over the center 
of the load area. Air switch on primary is easy to 
operate, contacts are easy to see. Air circuit breakers 
on secondary are of the drawout type, easily re- 
movable for inspection and maintenance. Note 


LOAD CENTER entire load center is metal enclosed, thus offering 
= Operating safety to personnel, 


UNIT SUBSTATIONS 


Unit substation No. 5, rated 500 kva. 

Air circuit breaker for future circuit can 
be inserted in empty upper housing. Drawout 
breakers are G-E Type AK-1 with 25,000 
ampere interrupting rating—plenty of “IC’ 
(Interrupting Capacity) to handle all short 
circuits. Contacts of 5 kv air switch are clearly 
visible through window, another safety feature 
of G-E substations. 


G-E 5-kv metal-clad switchgear handles 4160 
volts incoming power, distributes it to six 
load-center unit substations where it is stepped 
down to 480 volts for utilization. Metal-clad 
switchgear is neat in appearance, saving in 
space, and offers safety to operating personnel. 
Additional sections can be added for future 
expansion with a minimum of bother and 


4 expense. 
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This secondary-seiective system at the new Maytag instal- 
lation uses General Electric metal-clad switchgear to handle 
the incoming 4160 volts through four magne-blast power 
circuit breakers. Feeders distribute the 4160-volt power to 
six G-E load-center unit susbstations throughout the building 
where the high-voltage is stepped down to 480 volts for 
utilization—right at the center of the load area. This eliminates 
long, costly secondary feeders. Air switches on the primary 
of all load centers are rated 5 kv. Key interlocks give oper- 
ating safety to personnel by preventing breaking of the load 
current with the air switch, or paralleling transformers. 












ONLY G-E LOAD CENTERS GIVE YOU THESE FEATURES .... 
SELECTED STANDARD ratings have been introduced 
by General Electric to bring you load centers on 20 
per cent shorter shipments. The most popular are— 
Low voltage 480 A or Y, 208Y 120 volts 
High voltage 2.4, 4.16, 4.8, 12, 13.2, 13.8 kv, delta 
Kva ratings 300, 500, 750, 1000, 1500, 2000 
Certain other selected standard load centers are avail- 
able. Contact your G-E sales representative for further 
information. 
NEAT APPEARANCE... Note the smooth, integrated 
appearance of these G-E unit substations ... no more 
gawky, “old-type” stovepipe connections between 
transformer and switchgear. 
SAVE TIME by eliminating weeks spent over drawing 
boards detailing individual items. G-E factory-assem- 
bled unit substations are quickly and easily installed 
with lower material and labor costs than required 
for ‘‘piece-meal,”” makeshift affairs. No last minute 
“alterations” with hacksaws and cold chisels to make 
them fit. 
INVESTIGATE TODAY how General Electric unit sub- 
stations can be used in your plant for efficient, flexible 
yp power distribution. Contact your G-E sales represent- 
ative for further information, and write today for the 
helpful bulletins listed below. Apparatus Department, 
























General Electric Company, Schenectady 5, New York. 


GEA-3592 Load-center Unit Substations 

GEA-3758 Load-center Power Distribution 

GEA-3083 Metal-clad Switchgear 

GEA-4057  interiocked-armor Cable for Primary Circuits 
GEA-4352 Fiamenol Cable for Secondary Circuits 
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With this secondary-selective system Maytag is insured 
against a power shutdown in case of failure of any one trans- 
former or its primary feeder cable. If trouble occurs the nor- 
mally open tie breaker is closed, thus providing an alternate 
source of power that permits the plant to operate at slightly 
reduced capacity. 

The Maytag installation is a complete General Electric proj- 
ect—one source of responsibility plus the very best in co- 
ordinated planning, engineering, manufacturing, and service 
facilities to give maximum savings and efficiency to the cus- 
tomer. 


ELP SPEED PRODUCTION AT THE NEW 


Madly VAN AT NEWTON, IOWA 


“For our new plant that manufactures Maytag automatic 
washers, we wanted the very best in power distribution 
systems. That's why we chose a secondary-selective system 
using General Electric load-center unit substations. We 
found that a system such as this would be more economical 
than any other type. Even though the initial cost was 
slightly higher than a simple radial system, the fact that 
we were assured of continuous power for our manufactur- 
ing facilities, even though a transformer or feeder cable 
should drop out, meant that we would save time and 
money in the long run. We also chose a load-center system 
because we can easily expand it to take care of any increase 
in our manufacturing facilities. We also bought ‘standard’ 
unit substations because we discovered they would do the 
job just as well as ‘specials’—and at far less cost—and 
because we could get better delivery. After the units ar- 
rived they were installed on the platforms and were 
operating in a very short time. And dealing with one 
organization saved us time and money because we could 
get the engineering, equipment, and service all from one 
reliable source.” 

L. C. McAnly, Sr., Manager of Manufacturing, 
The Maytag Co., Newton, Iowa 
Be sure to see the ‘‘More Power to America” full-color sound slide- 


film “‘Modern Industrial Power Distribution.’ Ask your G-E sales 
representative to arrange a showing for your organization. 





stone Testing Laboratory of Houston 
showed desirable results. The figures 
showed an ultimate tensile strength 
of 73,200 psi, and a satisfactory 
rating on a 180 deg root bend. Brinell 
hardness in the weld was indicated 


as 248, while Brinell hardness in the 
pipe was 174. A Charpy Impact 
Notched test was made in the weld 
metal at 70 deg—49.0 ft-lb. Chemical 
analysis of the weld metal showed 
7.73% chrome in the weld and 4.53% 


chrome in the pipe. Where greater 
ductility and elongation was required, 
a furnace anneal at 1,600 deg was 
given after the pipe had cooled. This 
resulted in an average elongation of 
40% in 2 in. 


Pole and Crossarm Banding Stops Leakage Burning 


LEAKAGE BURNING on this 44-kv double crossarm construction 
after cutover to 69-kv has been remedied by banding of crossarm 
and pole with 5g-in. steel and use of 69-kv insulators on the crossarm 


Banoinc OF POLES and crossarms 
has stopped leakage burning on 69- 
kv double crossarm structures of 
Public Service Co of Colorado. Op- 
eration at 69 kv of a 44-kv line using 
existing 44-kv construction for most 
of the line developed the problem. 
Leakage burning, due to high voltage 
stress on the wood. developed at the 
hottom of ridge pins on double arm 
structures, and burned off one pole at 
Double arm construc- 
railroad and tele- 
phone line crossings with double 


the crossarm. 
tion occurred at 
ridge pins, double wood crossarms, 
and steel plates for double insulators 
on the crossarms. 


Four-insulator Dead Ends 
Best results have been obtained by 
using dead ends consisting of four 
(69-kv 
each side of the pole on each con- 


insulator units standard) on 
ductor. Longer crossarms (10 ft in- 
stead of 7 ft) Dead 


ending at the ends of the arms with 


are also used. 


spacer bolts and bolt eyes in the 
normal way eliminates the use of pin 
type insulators to carry the jumper 
over the arm. Instead, elimination of 
charging current for the pin type in- 
sulator is accomplished by carrying 
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L. M. ROBERTSON 
Assistant Supt 
Hydroelectric Production and Transmission 
Public Service Co of Colorado 
Denver 


the jumper under the arm. 
Outer end of each arm is banded 


f 


at the spacer bolt, and the end of 


the hand is put between the bolt eye 
nut. The 
band is plac ed close to the spacer bolt 


and a washer under the 
so it is under the washer on the inside 
of the 


outside of the arm. 


arm and the bolt eve on the 


Bands are also applied around the 
pole, above and below the arm, and 
around the arm about 74 in. from the 
crossarm through bolt. Ends of the 
four bands are left long enough to be 
caught beneath a washer 
made of thin 
inches square. This washer is held 
between the nut of the through bolt 
and another washer, which is in turn 
held by a‘lock-nut. This 
ment keeps the bands tied tightly 


special 


steel cut about two 


arrange- 


together to avoid radio interference. 

lhe line is dead-ended at the top 
of the pole with a conventional 
A 69-kv silent type 
insulator on a steel ridge pin carries 


A small 


Hughes band. 


the jumper over the pole. 
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Pole band 
>- Hughes bond 


| 


| 


a at — re 


Punch - 


GALVANIZED STEEL BANDS distribute electrical stress over a 
greater area to prevent burning. Four banks at center are clamped 
tightly together by the through bolt to avoid radio interference 


hand above the eye bolt at the top 
of the pole is used primarily for me- 
chanical strength. There is no con- 
nection between this banding and the 
crossarm through bolt banding, nor 
down the pole to ground. 

Galvanized steel 2 in. wide by 
0.23 in. thick is used for the bands. 
They are long enough to go twice 
around the pole and be clamped un- 
der the bolts as shown. Distance of 
the bands from the through bolt is 
not thought to be critical. The band 
around the pole above the arm might 
be closer to the arm than five inches 
above the bolt, but the lower band 
has always been placed at least 7 in. 
helow the bolt. 


No Burning Since 69-kv Cutover 


Since the cutover to 69 kv there 
has been no burning of poles, arms, 
or braces on structures with single 
pin or H frame construction, or 
corners with suspension insulators. 
Operating experience on the line in- 
dicates that a 44-kv line using 55-kv 
silent-type insulators on wood poles 
with wood crossarms, braces, guy in- 
sulators and a ridge pin as shown, 
can be operated satisfactorily at 69 
kv. Lightning tripouts have been 
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Automatic Recloser 


Fuses and conductors are protected by in- 
stantaneous first and second operations very fast 
openings regardless of ambient temperature, viscos- 
ity or condition of oil. 

@ False operations are prevented by precision timing 
—plus relay control of the interrupter-—and, again 
irrespective of temperature or oil. 

@ Re-setting is 5- to 15-times faster than other types 
of reclosers-—-protecting against rapidly recurring 
temporary faults, even successive line flashovers by 
lightning strokes seconds apart. 

@ Inrush current cannot instantaneously retrip re- 
closer. 

@ Fewer outages on every score. 


AEH Es. 
Ae 


oe © 

“= Fewer outages mean, of course, fewer service 
trips: Moreover the unavoidable outages can be lo- 
cated more quickly and service restored in less time. 
e@ With the FR-1, many series fuses can be used to 
further sectionalize the system with permanent faults 
always confined to a minimum number of consumers. 
As many as 4 to 7 different ratings of fuses can be 
reliably co-ordinated with each rating of recloser be- 
cause of the established minimum and maximum 
characteristics of the recloser and year-round ac- 
curacy. 


52M. 


5 Oil Blast interruption of are in !4 cycle 
means longer life—minimum wear of arc-resisting 
Elkonite contacts and minimum carbonization of oil. 
@ Gears of heavy-duty escapement timer are case- 
hardened and plated. Timer operates in air above the 
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oil, for lasting fidelity of timing and independence 
from temperature changes or viscosity of oil. 

e@ Coils will withstand continuous current up to two 
times rating (up to minimum pickup current) without 
damage—unexpected overloads can’t hurt the coils. 
e@ Built-in Thyrite valve element by-passes lightning 
and surge voltages—-protects turn insulation of coils. 


Bulletin GEA-4934 describes in detail this unique re- 
closer, gives data on co-ordination with fuse links 
and tells about its “locked-closed” alternate operat- 
ing function (convertible in the field) which simplifies 
and extends co-ordination with fuses. For your copy 
address your G-E Apparatus Sales Office or write 
Apparatus Dept., General Electric Company, Schenectady 
5, New York. 
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comparable—11 in 1947, 4 in 1948 
at 69 kv, 14 in 1945 and 13 in 1946 
at 44 kv. 


affects corona loss, and amount of 


Size of conductor, which 


insulator contamination have an im- 
portant influence on such operation. 
Where double insulator ridge pin on 


double arm construction is used, it 


may well be necessary to use 69-kv 
insulators and band arms and poles 
as described so that leakage burning 
will be obviated. 


Recorder Measures Velocity of Moving OCB Contacts 


GRAPHIC TRAVEL TIME recorder designed to measure velocity of moving contacts in 


circuit breakers 


- 


Pencil attachment is included on the free end of the resilient steel reed 


ae ON it ore 
PLP LSP PPADS PPS LAL SSS SASSI . 
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GRAPHIC RECORD of closing and opening operations for part of the moving contact stroke 


A. C. BAUMANN 
Chief Inspector 
and 
FRANK KUNZE 
Asst Chief Inspector, Electrical System 
The Detroit Edison Co 


A GRAPHIC INSTRUMENT known as a 
“travel recorder” has been developed 
to measure velocity of moving cir- 
travel 


stroke. Speed data can be obtained 


cuit-breaker contacts in’ the 
also on both the opening and closing 
operations which must be maintained 
within specified limits. 

Major elements of the recorder are 
illustrated. 
tromagnet is attached to a resilient 
steel A pencil attachment is 
included on the free end of the reed. 


Armature of the a-c elec- 


reed. 
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When the magnet coil is energized 
the reed vibrates at twice the fre- 
quency of the exciting current, e.g. 
120 and 60 cycles. The moving bar 
is connected directly to the movable 
contacts of the circuit breaker. With 
this arrangement, the full stroke of 
the breaker is recorded directly on 

Axial movement of 
the bar with the attached paper tape 


the paper tape. 


together with the transverse move- 
ment of the pencil produces a graph 
record as shown. 

Reversal of breaker contact motion 
causes the moving bar with paper to 
shift, in. relative to the position 
of the pencil, thereby producing sepa- 
rate graphs on closing and opening 
during a closing-opening operation 
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of the circuit breaker. 

Two sets of auxiliary contacts are 
furnished. These contacts close at 
the completion of either the full-clos- 
ing or full-opening stroke. They are 
used with the cycle 
counter where it is desired to obtain 
the timing interval from the start of 
an operation which includes the oper- 


in combination 


ating time of the associated auxiliary 
equipment, 

For interpretation of the graphs, 
the following formula is used: J 
(10xS) 7. where | 
ity of any part of the travel stroke 
in feet per 


average veloc - 
second. Ss linear dis- 
tance in inches. and T number of 
cycles appearing within the distance 
measured. The graphs show the ap- 
plication of the formula in determin- 
ing the velocity measurements for a 
particular part of the moving contact 
stroke in a 120-ky circuit breaker. 


Account Tickets Eliminate 
Need for Detailed Reports 


Payrout and transportation unit 
account tickets are used as ledger 
media by the Wisconsin 
Power and Light Co. They are pre- 
pared in duplicate in each district 
once a month by the use of interleaf 


posting 


it carbon. The dupli- 
cate copies are used 
as a district record 
of payroll and trans- 

portation charges. 
+ Use of these tick- 
ets eliminated the necessity of prepar- 
ing 14 detailed operating reports each 
month, one for each district. Carbon 
copies of the tickets are available in 
the districts not later than the third 
of each month while the operating 
reports previously prepared were not 
available until the 25th of the month. 
Maintenance of 14 sets of ledger rec- 
ords in the General Office Accounting 
Department was also eliminated. Pay- 
roll data was found to be sufficient for 
effective district control of operations. 
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HERE ARE ALL 
THE FACTS ON 
RM’ 
POWER 
TRANSFORMERS 


*Certain G-E power transformers, within the complete 
G-E line, have for a number of years been designated as 
“repetitive manufacture,’ or “‘RM’’ for short. These are 
standard transformers—that lend themselves to quantity 
production. 

Through quantity production RM transformers can be 
built faster, at lower cost. Engineering and drafting for any 
particular transformer is already done--component parts 
can be mass-produced—jigs and fixtures are already on hand 

As a result, RM transformers can be delivered months 
sooner than non-RM transformers. Their prices are lower, 
by at least eight per cent, than specials of identical ratings 

“RM” transformers are available in ratings of 667 to 
§000 kva, single-phase, and 750 to 10,000 kva, three-phase 
and with high voltages in accordance with EEI-NEMA 
referred voltage ratings between 2400 and 67,000 volts. 

hey are equipped with the most popular types of terminals 
and accessories. 











Prices @ Ratings 
Electrical and mechanical data 
Application and selection data 
Lists and descriptions of basic accessories 
and optional features 


If you haven’t received your copy of GEC-479, 
call your local G-E office or write Apparatus 
Dept., General Electric Co., Schenectady 5, N. Y. 
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ENGINEERING REFERENCE SHEET 


© Customer-Owned Service Poles—II 


Minimum requirements shown on sketches and outlined in notes have been approved by Cali- 
fornia Public Utilities Commission on the basis of drawings submitted by an electrical utility. 
Standards for both public and private utility-serving agencies will be approved on a similar basis 
as drawings are submitted. References notes, service drop clearances and meter connections 
are outlined here. Pole construction and attachments for service drops and meters were pre- 
senfed in Engineering Reference Sheet No. 49-39. 


Ground to base TA 


Jr. ‘ 
Meter socket and sealing ring af ¥ | £ \ 
(See note E),socket max } 


\ 
capacity (OO amp \ 
Minimum length of nipple 4" 


‘ Hondle 
Customers 
pow Raintight switch (see note F) 
Cover must be locked if 
enclosure contains exposed 
/ve ports 
See note F for bonding 
requirements 


Raintight outlet boxes, 20 amp 
FIG 3—CLEARANCE FOR SERVICE DROP from the power com- 250 volts or larger (see note G) 
pany’s pole to customer's pole. Height at center of street 18 ft. min 


O Company requirements govern other clearances AH 
120/240 v, 3-0 


No 8 AWG rubber covered 
ground wire in conduit 


FIG 5—METER, SWITCH and outlet box connections for tem- 
porary service poles. Main switch and outlet boxes to be raintight 


| weather and of proper rating for load to be served. Switch cover 
| must be locked if enclosure contains exposed live parts. Service 
J entrance circuit breaker may be used in lieu of fuse-switch. Unless 

threaded connections are employed, adequate bonding of all sec- 
tions of the service equipment shall be provided. 


} 


as 
| 
' 
| 
| 


° \ “ 
Boxingtobewood Fiber conduit of 4 Wood moulding 13 
14 min. thickness wall thickn ver thick st G. Outlet boxes must be raintight or otherwise adequately pro- 
2 p es ANESS ONG ick strapped to tected from the weather. Receptacles shall be of proper rating for 
The cover to be conduit strapped to pole with galvanized the load to be served. Receptacles used to connect portable tools 
nail to th 1 th Ivan forat | . shall be the 3-pole type for single-phase motors and the 4-pole 
ailed to the side OO Con eve ized perforated plumbers type for 3-phase motors, one clip to be used for ground connection. 
pieces. Boxing to be perforated plumbers tape spaced not Where more than one voltage is used, the receptacles shall not be 


strapped to pole with tape spaced not over 3'-O" apart interchangeable 


galvanized perforated over 3'-O'aport H. When required, permit and inspection must be obtained from 
. city or county tnspection authorities before service will be con- 
plumber's tape spaced nected by the Power Co 


not over 3-O apart I. When service larger than 60 amp is required or 3-phase service 
is desired consult the Power Co 


J. (1) Pole not to be placed closer than 10 ft to surface of utility 


FIG 4—METHODS OF COVERING CONDUITS—boxing, fiber pole. (2) Where service-drop span length is greater than 80 ft, cus- 


‘ tomer's pole shall be down-guyed or push-braced against pull of 
ond moulding strapped ~ pole with plumber's tape, 3 ft max ae service-drop conductors. Push brace shall be not smaller than 
2x4 in. timber securely nailed or bolted to pole 


K. Square poles shall be of a minimum cross section of 6x6 in 
and a minimum of 20 ft in length. Round poles having a top 
diameter of 5 in. or larger are preferable where obtainable. Where 
poles are set for permanent installations, Redwood timber is 
recommended, and if other kinds of wood are used creosote (or 
B. Height at curb line, 16 ft min. Height over private driveways, an equivalent preservative) shall be applied to the butt from a 
lanes or other private areas accessible to vehicles used for indus- point at least 12 in. above the ground line. Push braces on perma- 
trial or commercial purposes, 16 ft min Bee oe shall be similarly treated with wood preservative 
on the ground end 


NOTES 


A. Height at cenver o! reet t min r height over trolleys 
railroad track, etc con , 


C. Construction shown in Fig 1 and 2 will provide required clear- 

ance of service-drop conductors over streets and curbs for most L. Customer should furnish a crossarm if tt upper 2-ft section 
installations. If heights specified in Notes A and B above cannot of the pole is needed to provide the required clearance of the 
be obtained with a 20-ft pole (over-all length), then a longer pole ervice-drop conductors. Where a crossarm is furnished by the 
must be used except as provided for in Note M. Pole to be set a customer, it should be attached at top of pole with a 1,-in. ma- 
minimum of 4 ft in ground chine bolt and pole gained to a depth of '5 in. Minimum size of 
D. Rigid conduit ; in. min. All conduit fittin to be raintight rossarm shall be 4x4x42 in 

Rubber-covered wire not less than No. 8 AWG shall be used. M. On temporary installations only, a pole-top extension with a 


i t 
E. On poles more than 16 ft above ground the maximum hetght crossarm may be used with a 20-ft minimum pole where such 
of meter must not exceed 7 ft, and the switch handle 6 ft 6 in See eae eit wily piovine tne cequires ground clearances. Such 
above ground pole-top extension shall be solid timber 4x4 i (minimum) not 

. over 48 in. long attached with two 19-in. machine bolts; the length 
F. Main switch t e raint dequately protected from the f the splice shall be not less than 24 in 
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Gay 


in 
street lighting 


The Type RV op- 
tical assembly 


General Electric offers this new high- fe mounted on a 

: : si “ 5 Form 79 hood. 
efficiency optical assembly for safe, attrac- 
tive lighting of residential or light-traffic 
streets at a price even modest budgets can 
afford. 

Efficient Light Distribution 

Type RV optical assembly produces a long, 
narrow, two-beam distribution (IES Type 
I), making it excellent for very long spac- 
ing (10 to 12 times mounting height 
Where the desired footcandle value is about 
0.2 and economy of 4,000 or 6,000-lumen 
lamps is needed, the Type RV is the ideal 
choice. 

The Type RV has a newly developed 
reflector which directs light down into a 
new Holophane VERTILATERAL refrac- 
tor, specially designed to turn and lift light 
into a carefully controlled, long, rectangu- 
Jar pattern 

This luminaire has been designed tor 
Comfortable Seeing. It has deep shielding 
and sharp cut-off above angles of maximum 
candlepower for less glare excellent side 
shielding to keep the light down on the 
road where it’s wanted--a_ rectangular 
pattern of light for long economical spacing. 
Flexibility 
And the Type RV fits in with standardiza- 
tion programs. It can be mounted on any 
Form 79 or 101 hood. The glassware can be 
spun-sealed to the reflector or assembled 
by clamp band or roller latch. For complete 
information write Apparatus Dept., General 
Electric Company, Schenectady 5, N.Y. 
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ENGINEERING REFERENCE SHEET 


O 
A Guide to Standard Equipment 


For Kilowatt-hour and Demand Metering 


For various services to be metered, accompanying table provides the rating and 


. ‘ : Seca Met i i 
type of meters required aiso the instrument transformers required. This listing aw Sulgnetion Selle 


is adapted from meter practices of Mississippi Power & Light Co, Jackson, Miss. Type Mfr. 


Watthour Meters 


Meter Ratings and Types for Various Power Services 


Westinghouse 
Instru- Type Type 


Service to be Metered Rating of Meter Required ment Type Indica- Record- Westinghouse 
Trans- — Watt- ting ing General Electric 


formers hour Demand Demand G | FI : 
Ele- —Re- Meter Meter Meter enera ectric 
Amp Volts Wire Phase Amp Volts Wire Phase ment quired Sangamo 


0 45 120 15 120 None CS; MFS WDS, CSH Sangamo 
1-305, JS TFS Duncan 


45-100 120 50 120 None CS;MFS WDS 
1-305, JS General Electric 


jeneral Electric 
Oo 45 120/240 15 240 None CS; MFS WDS Ge 


1-308; JS TFS General Electric 


45-100 |120 50 = 240 None CS;MFS WDS 
1-308, JS General Electric 


Over 100 120 2 120 ect V-3A M-20 General Electric 


WDP 
_ General Electric 


0-45 120 120 None vee WDS General Electric 


45-100 120/208 120 None V-25  WDS 
LC-95 
Over 100 120/208 120 2CT. V-3A Indicating Demand Registers 
0-45 240 240 None (V-2S 
LC-95 . j 
45-100 240 240 None |V.25 M-20 General Electric 


LC-9S RW Westinghouse 


Over 100 240 240 2CT V-3A 


0-45 120/208 120 None |V- Thermal Demand Meters 
45-100 120 208 5 120 None 
Over 100 120 2 120 3CT 


Cori Westinghouse 
0-45 120 240 None TFS* Duncan 
45-100 120 3 $ \None WDP Sangamo 
Over 100 120 31 WDS* Sangamo 


0-45 120 2 2 circuit Total- 3 None 
izing 
45100 120 5 4 coca heat: y ; Recording Demand Meters 


None 
izing 
Over 100 120 2 2 circuit Total- 4cl 


izing CCW Sangamo 
480 2 3 G-9 General Electric 
PD-5 General Electric 


wn 
=A 


DNV BDNWVA WHONVDWN TWO 


2400 


2400 NOTES 


Watthour meters and demand me- 
ters have the “A” type mounting, ex- 
cept those marked by an asterisk (*) 
which are socket type. Demand regis- 
ters are a component part of the watt- 
hour meter. 

Demand meters recommended only 
apply where necessary to conform to 
rate applications. 


2400. 
4160 


NHUuryn=— 
a ss 


8400 or 
14400 

8400 or 
14400 


nwa 
4 4 oy 


14400 


Above 
14400 


wwrn 
4 aq ty 
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when you look into 


ly ae 
TUBES 


look into 


7. ' ' 

ee | 
r + eah aba t 
2. eee ee ee | 
veeWrtaehe 


an oo oe 
‘ Teuhaaaa’ 


-«.. and be assured of Top Performance 


Because each condenser installation presents an individual combina- 
tion of conditions, it is not possible to recommend any one alloy that 
will give complete satisfaction under all operating conditions. 
For example: in the condensers (shown above) being made by the 
Elliott Co. of Jeannette, Pa. for the Ohio Edison Company, the tubes are 
Revere Admiralty Metal, inhibited to resist dezincification. This metal 
also is highly resistant to other forms of attack. The result is a set of 
condenser tubes that are best suited to the operating conditions of View of condenser built by the Elliott Co. for the 
this particular installation. Mad River Station of the Ohio Edison Co., Spring- 
To find the alloy or combination of alloys best suited to meet the field, Obio. It is an 18,200 sq. ft. two-pass divided 
specific operating conditions of your condensers, Revere offers you the water-box type, equipped with 3480 1” 0.D. x 
help of its Technical Advisory Service. Working with the engineers 5 SS > ee ee 
d evere Tubes. 
of the country’s leading users of condensers and heat exchangers these 
capable consultants, over the years, have helped solve many and 
varied types of problems. This knowledge and experience is at your 
service, ready to help you get longer life from your condensers. 
That’s why Revere suggests that, before you specify your next new 
set of condenser tubes or replace those in one of your present installa- 
tions, be sure to look into Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York ae = ATE OF 5 ae M wt 
; ‘ , vo METAL for an 11,000 sq. ft. surface condenser, 
2 , Md.; Ch » LiL; D » Mich.; Los 7 de - 3 san . ° 
eo ee fe installed for Teas att being dle 
Sales Offices in Principal Cities, Distributors Everywhere. in the shops of the Elliott Co., at Jeannette, Pa. 
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DISTRIBUTION TRANSFORMERS 


*CORES MADE OF HIGH PERMEABILITY, ORIENTED, SILICON STEEL 


wR VY OLIAG: 


ALES 


OFFICES 


Dotted line in illustration at left, 
indicate position of core in assem- 
bled core-and-coil unit. After cores 
cre wound, they are annealed, 
impregnated and then cut into 
pairs of U-shaped pieces. Two 
large U-shaped pieces are placed 
side by side, forming an inner and 
two outer core legs. Then the wind- 
ings are placed over the inner 
core leg. Next, the two matching 
U-shaped pieces are placed into 
position to complete the magnetic 
circuits, A thermo-setting adhesive 
bonds the core faces together, 


IN ALL 


PRINCIPAL 


BETTER VOLTAGE 
REGULATION AT ALL LOADS 


Development of the new Moloney Hiper- 
Core Transformer has made possiblea 
reduction in transformer impedance, result- 
ing in better voltage regulation. These 
wound core transformers, being smaller 
physically, have inherently lower imped- 
ance than transformers of conventional 
core design. 


Better voltage regulation means better all- 
around system performance. Secondary volt- 
age fluctuations, due to sudden or inter- 
mittent load changes, are reduced. Second- 
ary voltages may be maintained at a higher 
level resulting in improved performance of 
the connected load. 


In many installations emergency loading is 
controlled largely by transformer voltage 
regulation. Moloney HiperCore Distribu- 
tion Transformers, having better regula- 
tion, can carry higher overloads with the 


same permissible voltage drop. 


CIiITieES © FACTORIES 
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ER SHORT-TIME 

ERLOAD CAPACITY 
Moloney HiperCore Transformers have im- 
proved short-time overload choracteristics 
which provide better peak load performance 
and longer life. Reduced coil mass, achieved 
through use of oriented steel cores, together 
with the extensive use of cooling ducts, results 
in more rapid cooling of the windings and in 
a lower hottest-spot temperature gradient. 


LIGHTER WEIGHT 

The 30% to 35% higher flux carrying capac- 
ity of the oriented core steel used in HiperCore 
Transformers makes possible the use of smaller 
cores and windings, with consequent reduc- 
tions in the weights of steel, copper, oil, 
and other materials. HiperCore Transformers 
weigh 15% to 30% less than transformers 
having cores made of hot rolled steel, making 
them easier to handle and install, 


ELECTRIC 


SAINT LOUIS 20, 
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SECONDARY VOLTAGE CURVE 
PALM eee UL 14 
PVM mde 


MISSOURI 


1949 


AND 


SMALLER SIZE 


Since the higner flux carrying capacity of 
oriented steel permits the use of smaller cores 
and windings, smaller tanks can be used. 
Reductions in size range up to 30%. Hiper- 
Core Transformers take up less space on ths 
pole, in the storeroom, and on the line truck, 


SUPERIOR TAP CHANGER DESIGN 


The “snap action” movement of the tap 
changer used on Moloney HiperCore Trans- 
formers assures positive pressure at all times, 
The handle is above the hot oil level and the 
dial can be read from the handhole opening. 
The body of the tap changer is made of 
high-impact-strength phenolic resin for high 
insulation and elimination of breakage. Use 
of high contact pressure and oversize contact 
surfaces insures low temperature rise and 
eliminates pitting or burning. 


CcCOMPAN Y 


TORONTO, 


ONTARIO, 


CANADA 
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bts 


M5V AC or 
OC school 
generofors 


230 VAC utility 
source 


WIRING DIAGRAM 


Emergency 


115/230 V 60°C. 


utility source 


— 
Tronsfer reloy 


115/230 
60€ 
gen O 
B) 


School generators 


( 


Exit and 
corridor lights 


Magnetic contactor type 
automatic transfer switch 


“SV OC 
gen 


WIRING DIAGRAM of control circuits and automatic transfer switch to throw emergency 


lighting circuits on utility supply when school generators are off the line 


(A) Elementary 


diagram; (B) Detailed wiring diagram showing that load is always closed on one of the sources 


FRANK E. REEVES 
Barnard & Burk 
Baton Rouge, La 


™ 
Eisen 


= hool’s 


technical 
sel f- 


generat d a-c or d-e power, a control 


FAILURE of a 
source of normally 


circuit’ automatically transfers the 


emergency lighting to a_ standby 
public ut ty supply. 
The high 


ac and d-c_ steam-driven 


technical school uses 
turbo- 
and for iw 


elegpri: al 


contactor 


generators for lighting 


struction in steam = and 


generation. A magnetic 
type of transfer switch is used for 
economy. This consists of a 3-pole, 
double-throw, 60-amp contactor. The 
normally closed contacts are spring 
and gravity-held when the main op- 


Republication rights rese 1 by the ithor 


96 


erating coil is de-energized. The con- 
tactor has no neutral position, so the 
load is always closed on one source 
To avoid the continual 
a-c hum inherent in this type of unit, 


or the other. 


the normal source of supply is con- 
nected to the normally closed bottom 
contacts. Therefore, the main operat- 
ing coil of the contactor is energized 
only during the emergency condition 
when the normal source is dead. 

In the diagram (A). a 2-mfd ca- 
pacitor is connected in series with 
a potential relay PR which pulls in 
When the d-c 

running. this 
Its normally 


only on a-c, s hool 


generators are relay 
remains de-energized, 
open contacts are, of course, open 
under this condition, and the coil of 
the transfer relay TR has a series re- 
burnout. If the 


a-c school generators are on the line, 


sistor to prevent 
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the coil of potential relay PR_ is 
energized and its contacts are closed, 
shorting out the series resistor. 

In either case, as long as either 
a-c or d-c school generators are run- 
ning, the coil of transfer relay TR 
being energized, its normally closed 
type of contacts will be open to pre- 
vent the main operating coil OC of 
the transfer being 


switch from 


energized. When the normal source 
fails, the transfer relay becomes de- 
energized, causing the operating coil 
to be energized and the load trans- 
ferred to the utility source. 

Since the school generators are 
shut down when the building is not 
used for evening functions, it was 
necessary to prevent transfer of load 
to the utility at those times. A pilot 
switch in the circuit supplying the 
exit lights was equipped with two 
poles. One was used to shut off these 
last exit lights and the other was used 
to prevent the operating coil from be- 
ing energized from the utility source 
in “off” periods. 


Safeguarding Pole Top 
Primary Meters 


Instrument transformer 
secondary ground wire 


Pole. _ 


Suntec -~——4 
L.A ground / 
aoe -- _ Meter | 


“enclosure 


Ground 
rods 


Moo 
Bury wire (deep } 


(otter ramoving 
insulation) 


Second pole of 
structure 


Ay ECONOMICAL arrangement for 
grounding pole top primary meters 
on 3-phase, 3-wire, 4-kv maximum 
circuits is used by an eastern utility 
system. 


Instrument transformer cases 


are 


not grounded. Instrument trans- 


former secondaries and meter en- 


closures are grounded by a_ wire 


run from the cabinet to a 


ground 


meter 


driven rod. In doing this 
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HERE’S WHY 


Ingersoll-Rand 
BOILER-FEED PUMPS 
are 


FIRST CHOICE 


for really 


HIGH PRESSURES 


Wi. n so many leading Central Stations re- 
peatedly specify Ingersoll-Rand boiler-feed 
pumps for the highest operating pressures in use 
today, you can be sure there are good reasons for 
this preference. Here are three of them—depend- 
ability, ease of maintenance, and appearance—all 
important considerations in the modern, high- 
pressure steam generating plant. 

I-R high-pressure boiler-feed pumps, Class 
CHTA and CHTB, are multi-stage, single-suc- 
tion, diffusor-type units, built for discharge pres- 
sures of from 1000 to 3000 psi—in capacities to 
2800 F. But 


whatever pressure or capacity you need, Ingersoll- 


2pm at temperatures up to 800 


Rand can supply a boiler-feed pump for the job. 
I-R engineers will be glad to help you select the 
pump that best meets all of your specific require- 
ments 


FOR COMPLETE information on Class CHTA 
and CHTB high-pressure boiler-feed pumps 
call the nearest Ingersoll-Rand branch office 
Ingersoll-Rand 
sizes of centritugal pumps 


manutactures all types and 


1949 


‘ 
‘ 


COMPRESSORS - AIR TOOLS - ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
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DEPENDABILITY is probably the most important single 
requirement in all central station equipment. And here, 
I-R double-case boiler-feed pumps have chalked up a rec- 
ord that speaks for itself. Many of these high-pressure units 
have been in service for over 12 years—with little or no 
attention! And more than 40% of the units sold are on 
repeat orders—from users who have already proved this 
dependability in their own plants. 


EASIER MAINTENANCE, and less of it, is an inherent 
feature of the new I-R Class CHTA and CHTB pumps. 
They are of “double-case” construction which permits max- 
imum accessibility and greatly simplifies regular mainte- 
nance procedure. You save hours, or even days of “down- 
time” on dismantling and assembly operations too, because 
the entire inner casing assembly can be removed as a unit 
in a surprisingly short time. 


APPEARANCE is becoming an increasingly important 
factor in the modern Central Station. And the sleek, stream- 
lined design of I-R boiler-feed pumps is entirely in keeping 
with the trend in modern equipment. Many of the lubricat- 
ing system components have been integrated into one com- 
pact assembly, thus eliminating much external piping. Sheet 
metal lagging over the casing blends in with the main pump 
support. 


Ingersoll-Rand 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 


389-10 


7 





work the insulation is removed from 
the horizontal portion of the ground 
wire running from the pole to the 
ground rod. The ground rod_ is 
driven until its top is 12 in. deep. 


Any 


Is 


fae 


5 a 


lightning arrester ground wire 


—— run continuously 
WOH 
RAAHNy» 
SOHANyns 

AAs 
EHOoyn 


SS 
eOONnnanngge 


to a separate 
ground in the same fashion. 
two ground are bonded 
by bare wire buried about 
deep. This is the only case 
the company allows where any trans- 
former secondary grounds and light- 
ning arrester grounds may be bonded 


driven 
The 
together 
12 


yh 


uma 


We 


util 


rods 


in. 


Uinnnn 
Na 


-o 
Zz 


ddl 


or installed less than one span apart. 


In cases where the meter installa- 


tion is on the customer's premises, the 
instrument 


R. C. Allen Business Machines, Inc, 


Photo 
QUICKLY, accurately, Adele Shirey, CEMC 


transformer cashier, handles bill payment by a consumer 


secondar ies 
and meter enclosure are not allowed 
to be connected to the lightning ar- 
rester ground. Instead, grounding is 
accomplished by connecting to the 
customers ground only. 
meter installations 


ft of or within 
shielded areas, are required to have 


the protection of lightning arresters. 


poe 


for error. Meter-card stubs were lost 
or mislaid, consumers’ accounts were 
not credited, and the daily cash 
count to Chasing 


such errors took much time and con- 


AFETY 


LEE 


All primary 


ac- 


refused 


' 
: 2 balance. 
. unless within 150 . 


arresters 


GY 


existing 


sumers who had paid their bills were 
naturally quite unhappy to be in- 
formed that their accounts were de- 
linquent, particularly since a 1LO% 
penalty was chalked against them. 


Cash Register Cuts 
Cashier Costs 


Under the new set-up the consumer 
hands the cashier his meter reading 
card. The a small 


duplicate customer receipt into the 


r Y 
Pa INSTALLATION of a new cash 


cashier 
registering 


inserts 
system now enables two 
cashiers to handle all bill payments 
to the Carroll Electric Membership 


Corp, at Carrollton, Ga. It is a job 


They speed up work and pro- 
vide dependable anchorage 
in new construction and 
maintenance. Quick and 
easy to install — made of 
tough rust-resistant malle- 
able iron—their holding 
power “tops” all others. 
Available two-way, three- 
way, four-way? and cone 
types. Write for facts. 


machine. Next she indexes the alpha- 
betical prefix and the numerals desig- 
nating the account number and the 
amount due. She then depresses the 
motor bar, all three items are simul- 
taneously printed in triplicate. and 


the cash drawer opens. The original 


that formerly kept five 
R. E. 


Muse, manager of the 


cashiers busy. 


; cO-Op, Says that the sav- 
* ing. amounting to over! 


receipt is given to the customer, the 
$5.000 


a duplicate 


year, was 
made possible by sub- 


stituting certifying cash registers for 


is filed for posting and ac- 
and a printed unchangeable 
record is made of all payments on the 
daily detail tape. 


counting, 
tin cash boxes. 


Consumers on the lines of the co-op 
read their own meters and make out 


their 


If the customer's account is over- 


due, the penalty is added merely by 
own bills. Once a month the 


meter card and bill are presented to 
the cashier with the money in pay- 
ment. Under the old the 
cashier made change out of the tin 
box, separated the two halves of the 


meter card, stamped one “Paid” and 


moving the receipt a little to the left 
and indexing the amount. This was 
formerly a pad and pencil operation 
which consumed a great deal of valu 
able time. 


Exclusive 
Everstick nut 
housing. Locks 
anchor firmly 
on rod. Ne 
chance of rod 
slipping thru 
anchor. 


svstem 


Since a printed record is made of 
each transaction, the co-op has com- 


returned it to the customer. The half plete protection, because the cash on 


of the meter card which was retained 


EVERSTICK ANCHOR CO. 


Manufacturer of ‘‘The Anchor of Merit" 


FAIRFIELD, IOWA 


by the company was used for posting 
and the of 
transaction. 


was only evidence the 


Obviously, there was a lot of chance 
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hand at the end of the day must jibe 
with the total amount shown on the 
tape. less any amounts paid out or 
refunded. Refunds or paid-out trans 
actions are handled merely by de- 
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pressing the “paid-out™ key and in- 


dexing the necessary amount. The 


machine then simply lists the item } 
instead of adding it in. 


\ special autographic plate located 


ott 
directly beneath the tape enables the ad 


cashier to make easy pencil notations, a iS my A name f 


as of the name of the company to 


which refund was made. 


Everybody outgrows his britches sometime. | did it 
faster than most... thanks to your ever-increasing 
demands for Bauer & Black industrial tape. 


Block Provides Circuit 
Testing in Small Space 


So now I'm getting a new name... 
and clothes that fit. In other words, 
we've formed a new department with 
separate headquarters ... under 
our own trade name... 
POLYKEN. 


As new uses for industrial 
tapes are developed, we 
will continue to add spe- 
cialty and standard tapes 
to our already broad 
COMPACT DOUBLE-TIER, spring - loaded line. And as an expanded 
terminal block provides convenient testing department, we want to 
facilities for relay and instrument circuits in 


continue helping you in 
control equipment, conserving much space 


industry to speed and im- 
prove methods... cut costs. 


L. G. WALKER 


Electrical Engineer : 
Idaho Power Co Accordingly, Baver & Bla¢ék 


Boise is pleased to announce 
that... 


A NEWLY DEVELOPED double-tier 
terminal block with spring-loaded 
sockets is being used hy Idaho Power 
Co to provide testing facilities for 
feeder instantaneous relays and in- 
t strument circuits on 
their control equip- 
ment. Its is used pri- tri 
marily to sean BAUER & BLACK — ad 
space, but also re- | will now be sold under 
sults in a reduction 


al Adhesive Tape 


lowing trade name: 


in cost compared to conventional test 


switch installation. oerantment OF 
The block is mounted in a location © U £ R & B LAC * 
convenient to the equipment it is to | BA ae 
| t xenoarr COM 


serve, as shown. norte i 
Double-tier construction permits 222 W. ADAMS ST emeaee 
the insertion of a shorting jumper in 
the upper tier before removing the 
connecting jumpers in a current trans- 
former secondary. Where test facili- 
ties are not provided as part of the 
equipment, the terminal block pro- 
vides a convenient means for testing 


with a minimum space requirement. Dozens of POLYKEN tapes for hundreds of diversified jobs. 
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LOAD BUILDING 


Infrared Lumber and Plywood Drying Proves Itself 


CHAINS ARE SPACED to accommodate different lengths of boards 
laid on conveyor crosswise of the chains 


(arrows). Boards are 


R. W. WOODCOCK 
Consumers Power Co 
Saginaw, Mich 

INFRARED KILN DRYING has solved 
a problem for Howard Industries Ini 
by eliminating warping and twisting 
of plywood and lumber which they 
put into the trailer coaches they 
build. Such 


resulted in open seams and_ unsatis- 


warping and_ twisting 
factory construction. The trouble was 


caused by improperly dried lumber. 
Oven and Kiln Total 189 kw 


Pleased with the results from a 
105-kw infrared drying oven installed 
in 1947 for baking the paint finish on 
the trailer exteriors, the company de- 
cided to try an infrared kiln for dry- 
ing lumber. Drying chamber of the 
kiln is 10x10 ft in 


sections. Number | section uses ‘Type 


two connecting 
R-40, 125-w lamps arranged 16 rows 
wide by 9 rows long on top and hot- 
tom on 7-in. centers. a total of 288 
lamps. No, 2 section contains 250-w 
lamps arranged on top and bottom 
centers by 6 
a total 
of 192 lamps. Total connected heat- 


16 rows wide on 7 in. 


rows long on LO}-in. centers 


ing load is 84 kw. Power for drying 
lamps and motors is supplied at 240 
v,3 phase. 60 evele. 

Push button control is provided on 


the four top and bottom lamp sections 


100 


144-R40 
/25w lomps 


= 3-6"== -6-0 


Delivery 
zone 


7.4 


144-R 40 
125w lamps 


as well as for the two oven ventilating 
fans and the motor driving the con- 
veyor. A push button control master 
switch is connected ahead of the 
seven control stations. 


The *Dual- 
Strand”, supplied by Jensen Special- 


oven conveyor is 
ties, Inc. It consists of four chains 
spaced approximately 17 in.. 32 in. 
and 49 in. to accommodate boards of 
different lengths. Boards are laid on 
the conveyor crosswise of the chains 
between there. 


is driven by a } hp 


with about one inch 
The conveyor 
motor with adjustable speed drive. 
Drvyine time desired is obtained by 
means of a lever-operated pulley ratio 
adjuster 

Lumber as received at the plant 
contains approximately 9°¢ moisture 
but absorbs about 5‘¢ more before 
being used, a total of 14°°. When the 
lumber is to be used, it is tested for 
total moisture content and the drying 
time to reduce the moisture content 
to about 7° is determined from ex- 
perience tables. Average time under 
the infrared lights is approximately 
20 min. Lumber used in building the 
trailers is usually spruce. fir or some- 
times elm for the framing and gum 
or birch for the plywood. 

Results obtained from the opera- 
tion of this infrared kiln-drying oven 
have been more than satisfactory. It 
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ms 10-0" 
) t 

ies 

Conveyor 


| 4 


96-R40 
250w lomps 


1--pha---6-0"--wle- 4! 67-01 


Loading 
zone 
chains 


—O 
/ 

-h 
2 P 
variable 


speed 
orive 


96 -R40 
250w lamps 


DRYING CHAMBER of oven, with 480 lamps, is 10 ft long by 10 
ft wide in 2 connecting sections fitting nicely into assembly line 


has been possible to obtain flexibility 
of heat range for the desired dryness 
of the lumber: timing and conveni- 
ence for the production line because 
the oven occupies a small floor space 
immediately adjacent; cleanliness: 
low maintenance; economy in opera- 
tion and above all the sought-for re- 
sulting assurance that trailer coaches 
will not come apart at the seams after 
leaving the factory. 


This Year Above Last in 
Commercial Lighting Sales 


H. E. CARNEY 


The Toledo Edison Co 
Toledo, Ohio 


Our one of the 
first to get started in lighting sales 
after the war. How 
were was told in detail in the July 31. 
1948, issue of ELEctRICAL WorRLb. At 
that time we had the feeling that the 
general post-war enthusiasm for im- 


COMPANY was 


successful we 


provement of commercial premises 
would not last too long, and _ that 
after 1948, results from commercial 
lighting sales efforts would begin to 
taper off. But the 1949 first-half ree- 
ord shows that this has not happened. 

The 
tables 


accompanying comparison 


indicate that 1949 will be a 
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HOSKINS 
Chromel 


-- the original nickel-chromium | heating element wire 


Wherever you find an electrical heating 
application ...in household appliances 
or in industrial processes ... chances are 
you'll find durable Hoskins CHROMEL 
on the job. For CHROMEL, you know, is 
the original nickel-chromium resistance 
wire... the wire that first made electri- 
cal heating practical. It gets hot, stays 
hot, lasts a long time. And, for many 
good reasons, it's been the basic ele- 
ment of the industry for over 40 years. 
So whether your interest in electrical 
heating is from a utility load-building 
point of view, as a manufacturer of 
appliances, or as a user of electric heat 
CHROMEL résistance wire is available in in your production processes, be assured 
B & S gauge sizes from 000 down 'to that your best interests are best being 
.0010 for a wide range of electrical served by Hoskins CHROMEL resistance 
heating and resistor applications. alloy. Complete technical information 
plus helpful application data is contained 
in our Catalog M-1...want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. @ DETROIT 8 MICHIGAN 
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CE 


Meters Show Boston's 
Cooking Costs Are 


Comparison of Commercial Lighting Sales Results, 1948-1949 





Numbers of Jobs Connected Loads—Kw 


Kind of Job 1949 1948 1949 1948 
6 months 12 months 6 months 12 months 


Over 10 kw All Over 10 kw 6 months 12 months 
New Buildings 20 193 45 740.44 1,832.32 
Remodeled Buildings 42 274 38 605.18 1,411.60 
Lighting Only 459 1,010.87 1,303.05 


Totals... 62 926 83 2,356.49 4,546.98 


Comparison of Distribution of New Lighting Loads by Applications, 1948-1949 


Fluorescent—Kw Filament—Kw Neon—Kw Totals—Kw 
Application 1949 1948 1949 1948 1949 1948 1949 1948 
6 mos 12 mos 6 mos. 12 mos 6 mos. 12 mos 6 mos 12 mos 


Interior 554.04 908.37 759.24 1,029.85 10.77 1,323.66 1,948.99 
Office 21.70 214.22 20.45 11.85 42.15 226.07 
Window 1.87 12.46 47.85 107.59 5 4.85 55.47 124.90 
Sign 5.60 55 27.95 124.37 23 303.87 224.78 428.79 
Flood 1.70 629.49 1,686.12 629.49 1,687.82 
Miscellaneous 20.18 18.62 60.76 88.90 22.89 80.94 130.41 


Totals «+», 603.39 1,155.92 1,545.74 3,048.68 207.36 342.38 2,356.49 4,546.98 


little ahead of 1948 in commercial 10.7 per job. These calls produced 

lighting sales if the second half of 2.356 kw of new load, an average of 

the year keeps up the pace set by the 0.51 kw per call. 

first—4.547 kw of new load in 1948 Thus in 1948, fewer calls were re) TYPICAL apartment range in a housing 
as against 2.356 kw in the first 6 quired to sell a job than in the first Provect. showing temporarily connected watt 


; ‘i . hour meter to check monthly usage of 
sg ‘ 948. 8 2 caleac. : »¢ > : r 
months of 1949, In 1948, 8.173 sale half of 1949, but the added load per energy Mrs. Kenneth M. Woodland, 


man calls were made to sell 926 jobs, call was a little less. Which shows Watertown, with four in the family including 
totalling 4,547 kw. In that vear it that it was somewhat easier to sell two children under 18 months, had a com 


took 8.83 calls to sell a job and each commercial lighting in 1948, but that —Plete electric service bill of $8.22 for 208 


: . kwhr, and of this the range and convenience 
“g a rage (0). AC > é as . - > CE > s Ss ’ 
call averaged 0.49 kw of new load is much or more can be sold thi “in wd ta ke, 4 Oe 


produced. In the first half of 1949, year if you work a little harder at Tests on this and 24 other installations in 

133 jobs resulted from 4.627 calls, selling it. The market is still there. dicated the economic desirability of electric 
cooking for consideration by managers of 
other housing projects in the Boston area 


Conforming to the Contour 


To ASCERTAIN by metering the rela- 
tively low cost of electric cooking in 
Boston Edison territory. two housing 
projects were studied. Under the gen- 
eral direction of George C. King. sales 
manager, Arthur B. Craig. head of the 
meter section, provided 25 whr meters 
in series with apartment-type ranges 
used by 12 families in one project 
and 13 in the other. In Framingham, 
Mass., the average use per range per 
family for the 12 families checked, 
was 63 kwhr per month, making the 
electric cooking cost about $2. In 
Watertown, Mass., for 13 families, 
the average use per range was 73 kwhr 
per month, and the average cost of 
electric cooking was $2.31 per month. 
In both communities the electric 
cooking rate was figured at 3¢ per 
kwhr plus a fuel charge for that 
month of 1/6¢ per kwhr. The LO 
kwhr higher average at Watertown 
was attributed to a spare convenience 


Fluorescent Lighting Association 


NO MAINTENANCE in the two years since installation is stated for this semi-direct oval 
trough fixture of cold-cathode lamps in the Quaker City Federal & Loan Association bank 
office, Philadelphia, Pa. The continuous, hangar mounted, unit contains 6 warm white ; 
lamps in a single line and furnishes 40 ft-c average intensity. Reflected ceiling light reduces outlet on each range, which was used 
contrast between side of the fixtures and baffles for ironing and other purposes. 
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NICHROME “senrrus” 


IN ALLEN-BRADLEY STARTERS 
PROTECT ELECTRIC MOTORS 


Enemy number one of electric motors is overload —excessive current that 
causes motor windings to overheat, burn out. Here is an enemy of all motors, small or 
large, ready to go into action immediately a motor starts. Devices for protecting electric 
motors against overload, therefore, must be exceptionally dependable .. . must not fail 
to disconnect the motor from the line before a dangerous temperature is reached. 


FOR PRECISION-PROTECTION, ALLEN-BRADLEY OVERLOAD 
RELAYS EMPLOY NICHROME 


In controls of this type, the current that flows through the motor windings is used 
to heat Nichrome thermal elements in the overload relays. Thus heating of the relay ele- 
ment monitors the heating of the motor windings. When a dangerous motor temperature 
is reached, the heat from the Nichrome unit releases a contact arm in the relay, thereby 
disconnecting the motor from the line. Given a few seconds to cool, the relay mechanism 
can be reset by pressing a button —completing the motor circuit again. 


ALLEN-BRADLEY 
RESISTO-THERM 
RELAY OPERATION 


STABILITY OF NICHROME ASSURES DEPENDABLE RELAY PERFORMANCE 


Because of its uniform quality, superb corrosion-resistance, and retention of physi- 
cal and electrical properties at high temperatures, Nichrome is unsurpassed for the 
accurate job the all-important thermal unit must perform in these Allen-Bradley controls. 


D-H ALLOYS AND YOUR REQUIREMENTS 


If your products demand electrical resistance material of outstanding uniformity, 
high stability and long life, remember this application. Be guided by the example of 
Allen-Bradley and have Driver-Harris supply your needs. We fabricate the most complete 
line of electrical resistance alloys in the world, and will gladly make recommendations 
based upon your specific requirements. 


The heater stem is almost completely surrounded 
by a Nichrome thermal unit. A ratchet wheel is 
soldered to one end of the heater stem, and this 
engages ao pawl which holds the relay contacts 
closed against spring tension. Sustained overload on 
the motor heats the Nichrome element which, in turn, 


eee ae ee ee ee ee eee eee ee eee TYPE N17 Thermal Unit — TYPE N41 Thermal Unit — 
wound with Nichrome No. 16 Nichrome No. 19 B&S gauge strip, 
releases the pawl, thereby opening the relay contacts. B&S gauge bare wire. 3.01 amps. 9/16-inch wide. 34.8 amps. 


which frees the ratchet wheel. The wheel turns and 


Nichrome is manufactured only by 


Driver-Harrts Company 


HARRISON, NEW JERSEY 


post Alor, 
wt ‘ny 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*T.M. Reg.U.S.Pat.Of, 





NEW EQUIPMENT 


Air Circuit Breakers 


available 
rms amps 


AIR CIRCUIT BREAKERS are 
in 15,000 and 25.000 
rupting capacity for protecting feeder 
circuits 


inter 


and for use as main circuit 
breakers on medium capacity systems 
Continuous current carrying capacity 
ranges from 15 to 225 amp for the RS 
15 circuit breaker. and from 35 to 600 
amp for the RS-25. Potential ratings for 
both types are 250 v d-c and 600 v a-e. 
manual or 
Arc-Mill 
are quencher and dual magnetic over 
load. Additional information given in 
Cat. 2550. 

REALTY INpbusTRIAL = Corp, 


Roivcer-SMitH Div, BeTHLEHEM, Pa. 


Breakers are available for 


electrical operation utilizing 


AND 


Battery Charger 


A “UNIVERSAL” 
been 


battery charger has 


developed for charging practi- 
cally any type of industrial truck bat 
tery. It is designed to charge 200 to 
500 amp-hr capacity lead-acid batteries 
of 12. 15, 16, and 18 cells, and 150 to 


150 amp-hr nickle-iron batteries com- 


104 


prised of 20, 24, and 30 cells. 

Charge unit consists of a separately 
excited motor-generator set with a volt- 
age-drop control and no-load voltage 
control of 30 to 60 v. The no-load volt- 
age control is calibrated for the differ- 
ent cell 


combinations of the batteries 


to be charged. These controls are ac- 
complished by the use of a carbon-pile 
After setting the time, the 
charge proceeds until the battery is 
automatically 
charger. 
Moror GerNERATOR 
Souare, Troy, Ouro 


regulator. 


disconnected from the 


Corp, Hopart 


Street Luminaires 
Types AK-10 and AK-14 street light- 


ing luminaires feature a 
metal head” with a new “latch-on” at- 
tachment (at right). 
changeable at the junction of head and 
reflector with similar units meeting 
proposed EEI-NEMA standards. 

Type AK-10 (at left in illustration) 
is used with 2,500 to 10.000 Im lamps. 
AK-14. with 10.- 
000 or 15.000 Im incandescent lamps: 
both can also be used with C-H5, F-H1, 
or E-H1 mereury-vapor lamps. 

WestTINGHOUSE ELECTRIC 
868. PrrtspurcH 30. Pa 


“universal 


They are inter- 


ind heavy-duty type 


Corp. Box 


Sound Powered Phone 


SOUND POWERED telephone handsets 
requiring no outside power are 
ated .200-cyele mag- 


neto generator to provide 30-mi com 


oper 
from the unit's 


and 
Each 


station consists of the handset mounted 


munication facilities for utilities 


construction and repair crews. 


on an aluminum case that lifts off for 
wiring, a magneto, a howler unit with 
connecting horn for signaling, neces- 
sary terminal blocks. and a rotary se- 
lector switch for selective ringing. 

- talking 


Common selective - ringing 


November 5, 


ystems up to 24 stations, or an unlim- 
ited 
mon-ringing 
The 


weatherproof 


number of common-talking com 


stations, can be used pet 
duty 
dustproof. 


Bureau of 


stations are 
Stations 
Mines for 


use in explosive atmospheres are also 


system, heavy 
and 


approved by the 


available. 
STATES INSTRUMENT Corp, 


109 Broap St. Summir. N. J. 


UNirED 


Potentiometer 


DesigNep especially for corrosion 
field work is a portable potentiometer 
with a range from 0 to 4.1 v. measur- 


able in l-mv steps. Standardization is 
said not to be affected by switching the 
reversing key that is used in measuring 
opposite polarities, or by changing to 
any of the 12 steps into which the range 
is divided. 

Entire galva- 


instrument, including 
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Arave you seen 


THE NEW 


Street Lighting Brackets 


The Hubbard Round Brace Type is a graceful, 
one piece Bracket in which the %-inch diame- 
ter brace is welded to the bracket at its contact 
points, giving the arm unusually high strength. 
One piece design permits fast, efficient mount- 
ing. 


The Hubbard Tie Rod Type is a strong, rigidly 
supported Mast Arm made from 1%-inch 
nominal Diameter Pipe. %-inch diameter tie 
rods allow for adjustment of the arm as well 
as adding strength to the assembly. 


Hubbard Truss Type Mast Arms are formed 
by welding heavy angle steel and truss plates 
to 1%-inch pipe. Tie rods increase the assem- 
bly strength and permit adjustments to be 
made after mounting. 


The Hubbard Municipal Type Bracket is our most 
popular design for Urban Areas. It is used for 
externally wired systems on both wood and steel 
poles. Municipal Brackets are easily installed by 
one man. The clean, modern appearance of the 
Municipal Type is always pleasing. 


The Hubbard Universal Type Bracket is the out- 
standing development in the manufacture of street 
lighting brackets in recent years. May be used for 
external or internal wiring on steel poles and for 
external wiring on wood poles. No scroll or brace is 
needed because of the great strength of this design. 


Hubbard Parkway Brackets are designed for inter- 
nally wired steel poles. They may be mounted 
singly, as shown, or back to back. Brackets of this 
type are well adapted to modern roadway design. 
The rugged simplicity of their assembly reduces 
maintenance to a minimum. 


All welded construction throughout 

Requires small pole mounting space 

Meet all EEI-NEMA lighting specifications 
"Keyhole," basic feature of pole attachment, 
permits installation by one man 

Simplicity of design means low cost 
Permanently aligned at factory 


These and other outstanding improvements 
found only in Hubbard Brackets and Mast Arms, 
covered by patents pending 


HUBBARD *"? COMPANY 


OAKLAND 
CALIFORNIA 


PITTSBURGH 
CHICAGO 
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1. Round Brace Type 


eee 


2. Tie Rod Type 


ee i 


3. Truss Type 


HUBBARD and Company, Advertising Dept. SL-2 
6301 Butler Street, Pittsburgh |, Pa. 
Please send, to my attention, literature 
describing in detail the new line of 
Hubbard Street Lighting Brackets. 
Name 
Company 
Title 





nly a hint of flame at 


as a flash, 


irre 
to compar ese -seauaricser as ie 


this bank of high voltage transformers and—quick 


FOG goes into action. From strategically positioned 


nozzles, a concentration of fine water spray is directed at the blaze. Flames are 


forced down . . . the fire area cooled. In but a matter of seconds, extinguishment 


is complete and damage to equipment confined only to the point of fire origin. 


Even out-of-service time has 


been held to a minimum. 
Although a relatively new development, 
is widely recognized by both 
utility companies and private users. Designed spe- 


cifically for your particular risk it is electrically safe 


| and carries the approval of all leading insurance 


authorities. 


a famous member of the 

Family 

. provides basic fire protection for 
process equipment and storage in the j 

chemical and petroleum industries 

On-the-spot protection for quench 

tanks, dryers, explosive hazards, con- 
oil filled | 


electrical equipment and other units 


veyor openings, air filters, 


vital to production line operations. 


FIRST IN 


OFFICES IN PRINCIPAL 


106 


More detailed information, especially as to 
how can serve your needs is 
available upon request and surveys and estimates 
will be furnished without cost or obligation. 


Write today. 


“AUTOMATIC” SPRINKLER CORP. OF AMERICA 
YOUNGSTOWN 1, OHIO 


CITIES OF NORTH AND SOUTH AMERICA 
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standard cell, and the flash- 
light batteries from which it operates, 
about 10% Ib. Binding 
are provided for connection to an ex 
ternal 6-v. d-« when needed. 

Leeps AND Norturue Co, 4934 STEN- 
TON Ave, PuiLapeLpHia 44, Pa, 


nometer, 


weighs posts 


source 


Portable Power Supply 
\ 50-LB 


power supply is capable of 
providing 200-300 ma d-e 
tory, industrial, 


applications. 


for labora- 
and communications 
Adaptable for use as 
rack-mounted 


is adjustable 


either a portable or a 

this Type TY-25A 

between 260 and 290 vy. 
RCA reports that 


varies less than 0.5% 


unit, 


voltage 
minimum 
to maximum load, with a ripple of less 
than 0.01° from peak-to-peak. Power 
requirement is 300 w, 120 v, 60 cycles. 

Rapio Corr of America, ENGINEER- 
ING Propucts Derr, Campen, N. J 


output 
from 


Amplifier and MVM 


Tue Minuivac type DCA-3 amplifier 
for direct current 
tube millivoltmeter or as an 


can be used as a 
vacuum 


COMING 
In the Next Issue 


OPEN LINK CUTOUT 
Construction provides 
leakage distance 

DOUBLE CATHODE F LAMP 
Rated at 10,000 hr with in 


creased lumen output 


POLYPHASE WATTHOUR METER 
Design incorporates power fac 
tor compensation 

ENGRAINED GLASS 
45-deg light cut-off characteris 
tic eliminates glare 


BASIC PANEL METER 
Interchangeable face 
several ranges 


“MICROHM” METER 


Low resistance measurements up 


to 750,000 microhms 
STREET LUMINAIRE LEVELER 


Fixture leveled despite off-plumb 


greater 


plate for 


bracket 


TWO-BOLT CONNECTOR 
Cold forged 99.6 conductivity 


copper 
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COMPLETED LINE SPLICE 
Nicopress splicing unit consists of a steel sleeve for core wire 
and an over-all aluminum sleeve. 


COMPLETED JUMPER SPLICE 


REPAIR SLEEVE 
(Partially Completed) 


° 
Nicopress is the Registered Trade Mark of The National Telephone Supply Company 


The National Telephone Supply Company 


S100 SUPERIOR AVENUE © CLEVELAND 3, OHIO 


Canedian Mfr.--N. SLATER CO., LTD., HAMILTON, ONT., CANADA 
Export Distributor— INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N.Y. 
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In the field of electronics and 

the electrical goods industry, 
MOSINEE is known for its 
dependable uniformity, and its 
scientifically controlled physical 


and chemical properties, such as: 


Good dielectric strength .. . 
proper softness or stiffness . . . 
high tensile or tear strength. . . 
creped with controlled stretch or 
flexibility . . . specified pH for 
maximum-minimum acidity or 
alkalinity ... accurate caliper, density, 


liquid repellency or absorbency. 


If you have a fabricating or 
processing problem involving 


paper, a discussion with MOSINEE 


technicians might prove helpful. 


Please write Dept. EW. 


amplifier for external meters and _re- 
cording instruments. Specific uses in- 
clude: Null detection and relay opera- 
tion in control circuits, direct-reading 
measurements and simultaneous ink 
recording, raising sensitivity of thermo- 
couple measurements, and replacing 
galvanometers in overload protection 
checks. 

Measuring range is between 1 my 
and 1,000 v d-c. Output currents can be 
matched to any meter below 5 ma. 
Maximum sensitivity is ] mv full seale 
at 6 megohms input impedance. 

Miniivac INstRUMENTS, Box 3027, 
New Haven, Conn. 


a wy eS 
\ 


SOLDERING UNIT—Designed to handle 
light-weight soldering jobs, the No. 551 
soldering tool is said to be heated instan- 
taneously. Soldering electrodes 3%, '4. or 
fs in. diam, either single or double con- 
tact type, are accommodated. The unit 
delivers 270 w operating from 115 or 
230 v, providing capacity for two opera- 
tors per unit. Unit is equipped with 6-ft 
cable, and weighs 17 Ib. 

Luma Execrraic Equipment Co, 909 
Prospect Ave, ToLteno 1, Onno. 


Shaded-Pole Motor 


A 6-POLE MODEL shaded-pole motor. 
30% efficiency, is being made in ratings 
from 1, to 1/30 hp at speeds from 
1,000 to 1,050 rpm when operated at 
rated voltage. Choke control coils per- 
mit speed reductions to 500 rpm. 
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WALL-TO-WALL 
LIGHTING FIXTURES OF 


PLEXIGLAS 


italian leave their shadows at the door of Cleve- 
land’s Central National Bank. PLEXIGLAs wall-to-wall 
lighting fixtures in lobby and elevator foyer diffuse 
shtso perfectly that glare and shadows simply vanish. 
ght-absorption is negligible, and the result is better 
lighting with lower electrical input. 


IT’S LIGHT ...IT’S SAFE 


At the same time, the lightness and shatter-resistance 
of PLEXIGLAS assure safety overhead. This acrylic 
plastic has 7 times the impact strength of glass, yet 
weighs less than half as much. Large, light sections can 
be installed easily at reasonable cost, and because 
PLEXIGLAS resists discoloration—even from fluo- 
rescent lighting—maintenance expense is low. 


A total of 1100 square feet of corrugated white trans- 
lucent PLEXIGLAS covers the entire ceiling of the elevator 
foyer and entrance lobby of the Central National Bank, 
Cleveland, Ohio. Use of 47%%" x 48" x .125" sheets of 
the acrylic plastic results in over-all, glare-free, com- 
pletely diffused illumination. 


COVERS LARGE AREAS 


More and more architects are using PLEXIGLAs fixtures 
for superior lighting, especially over large areas in 
offices and public buildings. Its availability in large 
sheet sizes, corrugated, patterned, or smooth-surfaced 
—and the ease with which it can be formed into shaped 
panels and fixtures—permit its use in highly dis- 
tinctive functional and decorative lighting. 


For wall-to-wall lighting fixtures, coffer panels, 
reflectors, shields, cove lighting fixtures—wherever 
optimum illumination with no direct or reflected glare 
is desired—get full details of PLexicias. We'll be 
glad to send you complete information. 


PLexicias is a trade-mark, Reg. U.S. Pat. Off 
and in principal foreign countries. 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 
282 St. Helens Avenue, Toronto, Ont. 


CHEMICALS FOR INDUSTRY 


ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





Motor is available either for stud 
mounting from end-cases or resilient 
base mounted, horizontal or vertical 
operation. When used with fans, venti- 
lators, and other types of air movers, 

te ” either open or enclosed housings can 
R i NGE R be supplied to meet ventilation require- 
F nents, 

Fasco Inpt stries Ine, 350 N. UNIon 

St, Rocuester 2, N. Y. 


———for finest indirect lighting 


lifetime beauty, efficiency 


Control Instruments 
practically AIR-OPERATED controllers for auto- 


matically controlling temperature, pres- 


sure, flow, liquid level, humidity, and 
SPUN ALUMINUM LOUVRES pH value are available. 
for distinctive modern design These Series 500 Controllers are of- 


HEATPROOF ALZAK** FINISH fered in five types of control action: 


is not discolored or affected by lamp heat. , on-off, proportional, reset, derivative. 


DUSTLESS OPEN BOTTOM and reset plus derivative. Instruments 


. . have only one service adjustment and 
minimizes cleaning — dirt falls through. 


are convertible from one type to 
SILVERBOWL LAMP : another. 
provides built-in reflector. Peak efficiency is auto- Bristor ¢ 
matically restored; when lamp is replaced, you 
have a new reflector 


o. Warerspury, Cony. 


Microwave System 
The functional simplicity and beauty of the GUTH SEELUX make it the standout 


among indirect incandescent luminaires. Compare these SEELUX specs with MICROWAVE RELAY equipment mak, 
sol possible a system of point-to-point radi 

any similar fixtures: ; ; 
communications by a chain of radio 

18-Gauge aluminum, emery-grained relay stations spaced about 35 mile- 
apart. Manufacturer claims among it- 


features are automatic operation and 


jie-stamped 12-gauge aluminum straps } “1: 
die-stamped 12-gaug eek P lessened vulnerability to storms. 


ALZAK finish. Concentric spun louvres 
with 25 pitch, positioned with three 


riveted to each ring. Socket cover, semi- Two receivers and two transmitte! 
polished ALZAK; 6” canopy, stem and are installed at each station for two 
swivel, ALZAK aluminum; black porcelain way communication, Each radio circuit 
U. L. approved lampholder. is capable of carrying four conversa 
tions simultaneously by the use of 
% @® and Patents Pending channeling equipment. Each voice band 
% %@® and Patented, Aluminum Co. of America can be broken into 16 signalling e 
LIGHTING cuits for telemetering, sign illing, on 
supervisory control functions. 

THE EDWIN F.GUTH COMPANY / ST. LOUIS 3, MISSOURI Phase modulated transmitter of tl 

Ivpe CWTR-5A equipment provide- 


output of 3. w in the 940-960 me rang: 
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Wagner, with a background of almost six decades 
of transformer manufacturing, has the experience 
and facilities to make the building of power trans- 
formers part of the day’s work. 


Wagner Power Transtormers are known for 
their proven dependability because they are liber- 
ally designed with extra factors of safety, con- 
structed of carefully selected materials, and are 
expertly engineered, built, and tested. 

Users of power transformers will find it to their 
interest to consult Wagner on their next trans- 
former installation. Twenty-nine branch offices, 
located in principal cities and manned by trained 
field engineers, are ready to serve you. Bulletins 
TU-180 and TU-181 give information on the com- 
plete line of Wagner Transformers. 


Wagner Electric @rporation 


6456 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S.A 


MM Lik lle 
on the job... 


16,667 kva 


power transformer 


Single Phase, 60 Cycle 
72,000 to 6,600 volts 


t Problems 


Sree 


= 


+ POWER AND DISTRIBUTION TRANSFORMERS + MOTORS + UNIT SUBSTATIONS 


ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 
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Rated power consumption is 500 w at 


115 v. 60 eveles, 
os Rapio Core or AMERICA, ENGINEER 


ING Propucts Dept, Campen, N. J. 


ELECTROFOR GED “‘Burnout-Proof” Ammeter 


DELICATE METER movement is said 

to have been eliminated in the design 

; of a “burnout-proof” ammeter, Model 
810. No binding post connections are 

made; instead, the current-carrying 

wire is slipped through the opening in 

the case and a knob turned until the 


indicator light extinguishes to indicate 
d TREADS that the current can be read directly off 
an the dial. Range of meter may be 
changed by increasing the number of 
turns of wire passed through the open- 
ing. Seale range from 10-24 amp can 
be extended down to as low as 0.1-0.24 
amp. at 60 cycles 
22 


INpUsTRIAL Devices INe, STATE 


Rp. Epocewater. N. J. 


i} SCAFFOLD— An electrically operated ex- 
tension scaffold reaches heights up to 26 
ft. The welded steel safety rail is stored 
ses within a U-frame. Roller bearing swivel 
casters on the legs provide increased 
maneuverability. 

; ArLas INnpustriaL Corp, 849 397TH Sr, 

‘ CHECK THESE Brooktyn 32. N. Y. 

One-piece electro- Insulating Material 


eae ee Stor construction 
ev the ful e 
ost alenihen. VINYLITE COMPOUND VG-5911 has 
Maximum Open Area been listed by Underwriters’ Labs as 
for light and ventila- suitable for Types T and TW thermo- 


tion. ia : 
BLAW-KNOX DIVISION Easy to Maintain plastic insulation and for use when ex- 
be Dace A to paint posed to oil up to 60 C. Suggested ap- 
t . 
OF BLAW-KNOX COMPANY Sees 
Self-Cleaning, no . ; | ] 
2013 Farmers Bank Bidg., Pittsburgh 22, Pa. sharp angles to retain cable, street lighting. and general-pur- 


debris. pose building wire. 

* . > ” Safe footing at all Tentative minimum d-c resistivity is 5 

- — »» times due to twisted 7 ee ; 

--.So that you can have a close-up” of cross bar. x 10° megohm-em at 50 C. Insulation re- 
Blaw-Knox Grating construction, write for a 


paperweight-size sample on your letterhead. 


plications include power and_ light 


sistivity constant at 15.6 C is 5,000, 10.- 
000 and up. Physical properties stated 
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means 
fewer troubles j 
for 
electric 
utilities 


To prevent corrosion and to reduce the possibility 
of mechanical damage to underground power cables, 
both during and after installation, General Electric 
now offers a new, improved type of jacket, available 
on leaded cables installed in ducts, directly buried, or 
for aerial service. 


Corrosion-proof glass tape and tough, age-defying 
neoprene are combined in this new jacket to provide 
an effective defense against moisture, soil acids and 
alkalies, and electrolytic corrosion—to take the hard 
knocks and mechanical abuses that occur during 
installation. Composed of spiral-wrapped, perma- 
nently strong glass tapes, coated and impregnated 
with a neoprene compound, thoroughly bonded and 
vulcanized together to form a tough, homogeneous 


mass—this newly-designed jacket gives the protection 
under rugged service conditions that utilities have 
been seeking for years. At the same time, the use of 
glass tapes permits a substantial reduction in the 
thickness of the jacket and of the lead sheath, result- 
ing in a reduction in weight and diameter, and easier 
pulling during installation. 


You can have all the advantages of this new jacket 
on your next job. It can be furnished, at your request, 
on all General Electric lead-covered cables, including 
gas- or oil-filled cables, used by utilities. For further 
information, call your General Electric Construction 
Materials district office, or write to Section W48-1127, 
Construction Materials Department, General Electric 
Company, Bridgeport 2, Connecticut. 


GENERAL @@ ELECTRIC 
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Here’s a Battery Charger 


@ All components in one 
cabinet 


® No separate units to 
install 


® Cuts installation costs 


a 


coe 


THERMISTOR, 
STANDARD 


~ tarting contactor, voltage and current controls, transformer, filter 
components, rectifier, meters and protective devices—all components 
necessary for battery charging and control are contained in the heavy 
sheet metal cabinet of the PECo Battery Charger ... Compact design 
eliminates the necessity of installing separate starter and control panel 
and the interconnection of power and control circuits .. . 

AC input and DC output leads may be brought in from 

the top, simplifying conduit installation ... There are no 

moving parts ... No fans or other ventilating equipment 

required .. . No special foundations necessary. 


Write for full information. 


POWER EQUIPMENT 


Specialists in Controlled 7 55 ANTOINETTE STREET DETROIT 2, MICHIGAN 
Rectifiers Since 1935 | 


by the manufacturer include: Stiffness 
at OC and —25C is 20,000 and 135,- 
000 psi, respectively; deformation meas- 
ured on Randall-Stickney Gage using 
AWG No. 14 solid 2/64-in. wall insula- 
tion at 120 C is 15% and 32% under 
loads of 500 g and 1,000 g, respectively. 

Bakecite Corp, 30 E. 42np St, New 
York 17, N. Y. 


MORE NEW PRODUCTS 
about which you should know 


GENERAL Ececrric Co, SCHENECTADY 
5, N. Y., has announced a new 10N 
series of hi-surge fuse links in 2, 3, 5, 
and 8-amp ratings said to provide the 
same surge protection as a 10-amp uni- 
versal cable-type fuse. . . . BUCHANAN 
ELectricaL Propucts Corp, 1290 Cren- 
TRAL Ave, Hivxsipe, N. J., has available 
splice caps with insulators to accommo- 
date five No. 14, three No. 12, or two 
No. 6 wires. 

Warp Leonarp Evectric Co, Mount 
Vernon, N. Y., is marketing Bulletin 35 
Edgeohm high current resistors in four 
lengths from 1534 to 6 in., which are 
shorter than previously listed, extend- 
ing minimum resistance value per unit 
from 0.35 to 0.05 ohms; continuous cur- 
rent capacities range from 21 to 79 amp 
for the various sizes 
Co, Broapview, ILt., has iadeaiiaal 
three new groups of porcelain enamel 
and ultranamel reflectors; complete 
line is listed in Bulletin 123. 

Hopsart Broruers Co, Box 489, 
Troy, Ono, is marketing the “Bantam 
Champ” d-c are welders. Gasoline 
engine driven Model ZXB-200-S_ has 
current range from 25 to 230 amp, 25 v, 
2.200 rpm; weight is about 770 Ib 
Kato ENGINEERING Co, MANKATO, 
MINN., is making a new series of 
motor-generator sets, huilt to order, in 
sizes up to 300 kw, from 15 to 400 
cycles. 

Cavr-Terta SAces Inc, Fort WAYNE 
3. Inp.. has a 110-v_ electric calf 
dehorner which requires, according to 
manufacturer, a 15-sec application to 
stop horn growth. . . . TEMPERATURE 
Equipment Corp, 4505 Evuciip Ave, 
CLEVELAND 3, Onto, offers its EHW 
Formula for commercial and household 
use as a protective coating against rust, 
corrosion, pitting and tarnish for all 
metals and plated surfaces. 

Active Speciatty Corp, ROcKVILLE 
Centre, N. Y., has introduced a line 
of air-cooled lighting fixtures known as 
Ventiliers which permit use of two 
100-w bulbs in a relatively small fix- 
ture... . THe STapLex Co, 452 50TH 
St, Brooktyn 20, N. Y., is offering an 
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“I am De Laval Centrifugal Force. 
In a De Laval Insulating Oil Purifier 
I remove water from the oil and con- 
tinuously discharge the water to waste. 
Therefore no water can collect in the 
bowl of the centrifugal machine to make 
the Purifier suddenly ineffective. (It 
takes only an instant for a batch of oil 


in the process of purification to go from 
a high to a low dielectric test if it is recontaminated by water.) De Laval 
purification is safe and positive.” 


ADVANTAGES OF DE LAVAL 
INSULATING OIL PURIFIERS 


Dehydrates at a single pass —no 
re-running 
e 
Constant high purifying efficiency 
—no shutdowns for cleaning or 
for renewal of parts during run 
e 


Safest — continuous discharge of 
water prevents re-contamination of 
the insulating oil 
e 
::emoves water without aid of filter 
press; press used only to remove 
colloidal carbon 
7 
Low temperature purification; high 
my dielectric value of oil maintained 

longer 
4 
Heater cannot carbonize the oil 
° 
Higher daily capacity of purifier 
saves maintenance costs 
e 
More economical to operate 


When a blotter press is furnished to remove colloidal carbon from 
circuit breaker oil, the press is arranged in series with the Purifier so that 
it removes the colloidal carbon after De Laval Centrifugal Force has 


removed the water and other impurities. 


ELECTRICAL WORLD @ November 5, 1949 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 





FLUORESCENT 
Of Course! 


A Ever since May, CHAMPION Fluorescent Lamps in all 
i regular pre-heat types have been sold with a guaranteed 
rated life of 7500 hours! * 


WHAT DOES THIS MEAN TO YOU? 


Without costing you a single extra penny, Champion Lamps have 
been giving you up to triple operating value. The cost of maintenance, 


because of fewer lamp replacements, is much lower. 


Better look into this big bargain in better light — the Champion 
7500 Hour Lamp. Get in touch with your local distributor or write 
us for full details on this amazing Lamp value. 


*On 3 hour or longer burning cycles 


How f 
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"== A DIVISION OF CONSOLIDATED ELECTRIC LAMP CO. 


electric stapling machine which staples 
automatically upon insertion of paper 
into machine; a-c and d-c 110-v models 

Micro Switcn, Freeport, ILt., ha- 
a heavy duty splash-proof spdt switch 
with “plate” type actuator said to be 
especially advantageous on equipment 
where operator safety requires two-hand 
control switches; rating is 15 amp, 125/ 
250/460 v.... JEFFERSON ELecrric Co, 
BeELLWwoop, ILL., has developed a line 
of narrow 30 ma transformers with 
secondary voltages of 7,500, 9.000. 
12,000 and 15.000 intended for use with 
neon signs 

INpustRIAL Tape Corr, New Bruns 
wick, N. J., offers a new line of Pea 
macel electrical tapes; cotton tap 
crepe kraft paper tape, rope-paper tape. 
and acetate cloth and film tapes are 
included. Mororoia Inc, 4545 
Aucusta Bivp, Cuicaco 51, Ibt., has 
a universal control head for use wit! 
two-way radio mobile units 

THe Evectric Srorace Barrery Co 
19TH St & ALLEGHENY Ave, PHILADEL 
PHIA 32, PA... is producing a battery 
cell-filler for industrial trucks; signal 
lamp flashes when water in the cell 
reaches the proper level. \MALLHOUs 
Mre Co, 2631 Woopwarp Ave, Dt 
TROIT, Micu., has developed a precision 
grinder with reversible a-c or d-c rheo 
statically controllled motor speeds from 
500 to 8,000 rpm and a bevel tabk 
which adjusts and holds in all dire« 
tions. 

Manco Mre Co, Braptey, ILt., has 
designed a portable hydraulic hand 
tool said to develop a cutting thrust of 
22 tons and capable of cutting wire 
rope to 114 in. and mild steel rod to 54 
in... . Eowarp Vatves Inc, RocKWeL1 
Mrce Co, East Cuicaco, Inp., is build 
ing forged steel instrument valves for 
providing close regulation on small lines 
in central power stations and_ boiler 
rooms; can be used in meters, gages. 
regulators and other small control 
equipment 

Mine Sarety Appciances Co, Pitts 
BURGH 8, Pa., has announced a portable 
ventilator for cooling machinery pre 
paratory to repair work, and cooling 
and ventilating manholes and tunnels 
Canvas duct is 14 in. diam, 16 ft long; 
additional information in bulletin CU-2 

GENERAL Evectric Co, SCHENEC 
rapy 5, N. Y., is offering a portable 
electric heater with a rotating reflector; 
rating is 1,320 w, 120 v. 

Tet-E-Lect Propucts Inc, 10003 
MINNETONKA Bivp, MINNEAPOLIS, 
MInNN., has announced three additions to 
its pole equipment line: A winch drive 
box, needing no truck clutch operation. 
controlled by a single lever in the cab; 
derricks of “T” and “A” types for front 
or rear mounting on trucks; and a stee} 
bolt-on cabinet and material rack for 
any flat bed truck 
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The PEOPLES NATURAL GAS COM.- 


PANY’S recently modernized compressor 


station at Brave, Pa. Building construction 
and equipment installation were performed D R A Tf re] 
by the Power Department of Dravo Corpora- 
tion on a single contract basis. CORPORATION 


DRAVO BUILDING - PITTSBURGH 22, PA. 





Engineering Constructors of power plants, boiler plants, central stations, compressor stations, water Pittsburgh, Philadelphia, 


Cleveland, New York, Detroit 





pumping stations—fabricators and erectors of power piping—power and boiler plant equipment. 


ae 


NEWS ABOUT PEOPLE 


Ingram to Head Sales 
for Jersey Central P&L 


Edward J. Ingram has been appointed 
vice-president in charge of sales and 
Jersey Cen 


commercial activities for 


EDWARD J. INGRAM 


Park 


Dobson, whe 


Power & Light Co, Asbury 
He succeeds Thomas R. 
lied suddenly Sept 18. 
Ingram comes to Jersey Central from 
Reading. Pa.. 


15 years as a Metropolitan Edison Co 


tral 


where he spent the past 


executive, first as lighting director 
later in charge of and related 
activities. Before joining Metropolitan 
he was with Publie Service Co of North 
ern Illinois. 
Considered an 


and 


sales 


expert in the indus- 
trial and commercial lighting field. In 
gram pioneered in the introduction of 
new applications for electricity and gas. 
including domestic house heating 

He founded the Better Lighting Club 
of Reading. reorganized 
about three years ago as the Eastern 


which was 
Pennsylvania chapter of the [lluminat- 
ing Engineering Society. Ingram also 
IES and 


chairman of its finance committee and 


has served as a director of 
is chairman of the Pennsylvania Elec 


tric Association’s commercial commit 


tee 


John S$. Cotton, Anselmo, Calif. 
consulting engineer, has been engaged 


by Israel to prepare a master plan and 


San 


designs for irrigation and power devel 


118 


opment. The involves conduct 
ing the waters of the Jordan River from 
the northern boundary to the southern 


end of the country for 


project 


irrigation and 
conducting Mediterranean waters to the 
Dead Sea, about 
power generation 


100 meters lower. for 
The sea water would 
he evaporated after generating power 


Pullen Resigns after 40 
Years with Alaska EL&P 


Winfield S. Pullen, vice-president end 
manager of the Alaska Ele« 
tric Light & Power Co, Juneau. <ince 
1917. has announced his resignation 
to take effect next March. He will 
be succeeded by Franz Nagel. now his 


zeneral 


assistant. 

Pullen started with the company in 
1904 as a general utility man and chiet 
electrician. He installed the first elee- 
@ic light plant in Sitka at the U. S 
Marine Barracks in 1909 
duced electric pipe-thawing in Juneau 
in 1907, 

In 1912 he left the company on leav« 


and intro 


to become electrical construction super 
intendent for the Alaska Gastineau Gol. 
Mining Co, which was then developing 
a large gold-mining property in Silver 
Bow Basin. He supervised the construc 
tion of transmission lines. the installa 
tion of an electric system in the mining 
and milling plants, and installation of 
of an electric railroad 
to the mill. 

Pullen is a full member of the Ame: 
ican Institute of Electrical Engineers 
and a former president of the Alaska 
Mining 


from the mine 


and Engineering Society 
. 


C. H. Hoper, formerly city manager 
of Colorado Springs. has joined R. W 
Beck and public utility an 
alysts and engineers with offices in 
Seattle, and in Columbus. Neb. It is 
planned that Hoper 
the company in 


Associates, 


will represent 
\rizona, New Mexico. 
Southern states. He is 
utility circles in the 
area, 


Colorado, and 

well known in 
Rocky Mountain 
is city manager and manager of utilities 
it Colorado Springs. he held the same 
\lliance. Neb. He also has 
been associated with the Publie Service 
Co of Colorado and the Bureau of Reela 


mation 


Before serving 


position at 


November 5, 


James D. Cunningham 
New ASME President 


James Dalton Cunningham, president 
ot Republic Flow Meters Co, Chicage 
will take 


office as president of the 


JAMES D. CUNNINGHAM 


\merican Society of Mechanical Engi 
neers at the organization’s annual meet 
ing, to be held in New York, Nov 28 to 
Dec 2. He succeeds James M. Todd 
New Orleans consulting enginee) 
Albert C. Pasini, 
tendent of the production department 
Detroit Edison Co, is one of 


assistant superin 


four new 
regional vice presidents. 

Cunningham, who began his indus 
trial career as a clerk for Armour Glue 
Works, was vice-pre sident of Clyde Ma 
Works Co 1909 to 191) 


Then he left to found and hecome presi 


chine from 
dent of Steam Appliance Co, now Re 
Flow Meters. 
industrial instruments and controls. 

He has served as a 


public manufacturers ot 
and re 
gional vice-president of ASME, of which 
1936. Cunning 
the Western 
Society of Engineers, past president ot 
the Illinois Manufacturers Association 
and a director of Autogas Co, Baltimore 
& Ohio Railroad Co, Belden Manufa 
turing Co, Lake Shore National Bank 
and Lumbermens Mutual Casualty Co 
Public Service Co of Northern Illinois 
\llis-Chalmers Manufacturing Co 


manager 


he became a fellow in 
ham also is a member of 


and 
= 

George Luckey has been named assist 

ant to the president of Public Service 

Co of Northern Illinois. Luckey has 
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Stents kee Paneesc 2 


In Refrige ‘ators. too 


MALLORY SILVER CONTACTS 


Play a vital role in that “taken-for-granted” service 


Today refrigerators are so trouble-free that 
many years of service are the accepted rule. 
It takes a lot to offer these broad guar- 
antees—and not the least are the Mallory 
Silver Contacts so many refrigerator 
manufacturers specify for use in tem- 


perature controls and motor starting units. 
They are SURE of Mallory Quality. 


For conditions requiring high electrical 
and heat conductivity Mallory Fine Silver 
Contact material is without equal. 


If you require a relatively low contact 
resistance but greater hardness, Mallory 
Coin Silver is ideal. There are many other 
silver alloys serving a wide variety of 


applications. 


What's Your Problem ? 


Mallory makes all kinds of contacts—all 
the wav from the giant ones used at 
Grand Coulee to tiny thermostatic con- 
trols. Mallorv’s line of contacts is so 
comprehensive that even the most  un- 
usual problems can often be solved by a 
standard Mallory Contact. 


But if your problem is so unique that it 
can’t be met by an existing Mallory Con- 
tact, Mallory engineers are prepared to 


develop the precise contacts vou need. 


For every kind of contact material and . 
: , ee Consult them now. 
service, Mallory is your best source. 


In Canada, made and sold by Jonson Matthey & Mallory, Ltd, 110 Industry St. Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


SERVING INDUSTRY WITH 


P.R.MALLORY & CO. Inc. Capacitors Rectifiers 

Contacts Switches 

A L L 0 R Controls Vibrators 
Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Sleeping Peacefully 
..- thanks to Creosote! 


rynue fellow in the picture who is knocking off those solid hours of 

I well-earned sleep is a telephone lineman, His company (lucky for 
him) uses poles that are pressure-creosoted against decay . . . that stay 
sound and serviceable. So there’s small chance that pole failures will 
force him out into the night—when repair work is most difficult and 
dangerous. 

Decay is the greatest threat to the strength and serviceability of 
wood, and creosote has established an enviable record in preventing it. 
Case histories show that pressure-creosoted poles—in line for over 30) 
vears—are still capable of giving good service for some time to come 

For the best possible creosote delivery service, get in touch with 
Koppers—the nation’s largest distributor. Koppers has 14 creosote 
producing plants and 4 large storage plants. Your creosote require- 


ments can be met promptly. 


KOPPERS COMPANY, INC. 
Pittsburgh 19, Pa. 


All Standard Specifications 
fie alae NO Z 1+ Lahti tt elo) 


ERS CREOSOTE... tobe sww! 
WwW 


been with the utility for tote than 
years. He began work as a stenogra 
pher in the operating department and 
later served as secretary to the vice 
president in charge of operations and 
secretary to the president. Since 1943 
he has been an assistant in the office of 
Britton I. Budd, president 


GE Makes Engineering 
and Sales Appointments 


Several staff changes have been made 
by General Electric Co. 

V. C. Jesperson has been named 
sales manager in the International Gen 
eral Electric Co’s electronics and mer 
chandising division, where he will be 
responsible for sales of home apph 
ances, radio receivers, constructior 
materials, and chemicals. Jesperson 
formerly was apparatus division man 
ager. 

Two new appointments have bee: 
made in GE’s Air Conditioning Depart 
ment. G. K. Iwashita, former man 
ager of product research, Seeger Sun 
beam Corp, Evansville, Ind., has been 
made manager of product planning 
New materials engineer of the manu 
facturing division is David Rush, who 
has been doing special assignment work 
on the manager of manufacturing’s 
staff. Rush will direct purchasing. pro 
duction and inventory control, and traf 
fic and warehousing functions. 

David A. Nisula has been appointed 
quality control engineer of GE’s prod 
uct service division. He formerly held 
a similar job with the home laundry 
equipment division at Trenton, N. J. 

Three changes have been made in the 
recently consolidated Wiring Device 
and accessory equipment division of the 
Construction Materials department 
George S. Alcorn will be staff assistant 
to G. E. Wickman, manager. F. C. 
Dazley has been appointed sales man 
ager, wiring device sales, and H. A. 
Rawson, sales manager tor accessory 
equipment sales 


Louis Ruthenburg, chairman of the 
board of Servel, Ine, Evansville, Ind 
has been awarded the first annual award 
of the National Metal Trade Associa 
tion for outstanding achievement in in 
dustrial relations. Ruthenburg was 
cited for his “energetic and accurate 
interpretation to his community of the 
rightful functions of business in devel 
oping the national economy; his pio 
neering in the development of foreman 
training methods, and contributions to 
the progress and technique of machine 
shop training and education.” 


Victor Emanuel has resigned as presi 
dent and director of Standard Power & 
Light Corp because of the pressure of 
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FIBRE CONDUIT 


STANDARD 


Installed with Concrete 


NOCRETE 


Installed without Concrete 


On Guard Ower 50 Years 
UNDERGROUN D 


During the past 50 years—an era of great expansion 
for the Electrical Industry—-ORANGEBURG CONDUIT has 
provided constant 4-way protection for the vital cables 
through which UTILITY COMPANIES supply the life fluid 
of modern illumination, heat and power for modern 
homes, offices, factories and farms. ORANGEBURG CON- 
DUIT protects cables from . (1) Cable Sheath 
. (2) Pulling Tensions ... (3) Corrosion 
. «+ (4) Wear on Sheath from Cable Movement with 
changing loads. 


Abrasion . . 


This record of 50 years underground pays tribute to 
the uniquely tough, strong, resistant materials of which 


ORANGEBURG CONDUIT is made... and their capacity 
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to withstand corrosive ground waters and chemical 
wastes permanently. 

Also important to UTILITY COMPANIES is the fact that 
ORANGEBURG CONDUIT is easy to handle, transport, 
install . . . low in initial and maintenance costs. 


For more complete information write today for 
ORANGEBURG Catalog No. 50. Keep it for ready 
reference in your files. 

ORANGEBURG STANDARD—For installation with con- 
crete encasement. 


Distributors *+ Graybar Electric Co., Inc. 
General Electric Supply Corp. 


Orangeburg Manufacturing Co., Inc., Orangeburg, N. Y. 





_. TRANSFORMER FIRES 


/ 
wW 


put out... fast 
with MULSIFYRE 


When an oil fire breaks out in transformers protected by a Mulsifyre system, 
a battery of spray projectors puts out the fire... fast. Automatic, heat-actuated 
release devices assure quick operation. Extinguishment occurs within a few 
seconds after the emulsion-forming spray strikes the burning oil surface. 

Mulsifyre projectors are approved by Underwriters’ Laboratories, Inc. for 
extinguishing fires in flammable oils immiscible with water, wherever such oil 
is a fire hazard. There is no conductivity along the discharge of a Mulsifyre 
projector when the spray strikes conductors carrying high voltages. 

Mulsifyre high-velocity projectors produce drops large enough and drive 
them fast enough to penetrate the flames without complete vaporization in 
flight, but limit their velocity so the surface of the 
burning liquid is agitated into an emulsion instead 
of passing through the oil without fire-extinguishing 
effect. After a period of time, the emulsion 
breaks down, oil and water separate, and the oil 
can be reclaimed. 

Mulsifyre systems have proven their effective 
ness during fifteen years of extinguishing 
transformer fires. Today they protect hundreds 
of installations all over the world. 

For information on Mulsifyre Systems 
write to: Grinnell Company, Inc.. Providence: 

R. I. Branch offices in principal cities. 


GRINNELMalidfy te 


EMULSION-EXTINGUISHMENT OF OJL FIRES 


other business. He has been succeeded 
by Leo Loeb. ssnior partner in Loeb & 
Eames. utility: consultants 


New Assignments 


Dick M. Landis is the new assistant 
manager of De Laval Separator Co’s 
industrial division, Robert K. Hood 
will replace Landis as manager of the 
industrial department of the De Laval 
Pacifie Co... Stuart Goodwillie, until 
recently manager of central station sales 
for Sylvania Electric Products Inc, has 
been named manager of the company’s 
business relations department. He also 
will -ervice national lighting account- 

A. O. Smith Corp has made Franeis 
B. Dunn manager of its Houston Works 
He had been assigned temporarily to 
the task of building up the postwar 
management of the Houston Works . 
Erling G. Fossum, with Stewart-War 
ner Corp since 1926, has been ap 
pointed general manager of Stewart 
Warner Electric, the company’s radio 
and television division in Chicago. The 
past vear he has served as assistant to 
the president 


OBITUARY 
Raymond M. Alvord 


Raymond M. Alvord, 66, retired com 

ercial vice-president of General Elec 
t Co’s Pacifie district. died at his 
home Oct 24 after a brief illness. 

\lvord joined the testing department 

GE’s Schenectady Works in 1904 
iwo vears later he was transferred to 
the supply department of the San Fran 
isco office, where he became manager 
of the Apparatus Department's Pacifu 
district in 1936 and commercial vice 
president in 1938. 

Alvord had served as director and 
later president of the Pacifie Coast 
Electrical Association and as director. 
vice-chairman, and chairman of the 
lighting committee of the Pacific Coast 
Electrical Bureau. He was one of the 
organizers of the San Francisco Electri 
cal Development League and served a- 
its president in 1917 


William J. Neal 


William J. Neal, 44, deputy adminis 
trator of the Rural Electrification Ad 
ministration since 1943, was killed Oct 
26 in an automobile crash near La- 
Cruces. N. M. He had been attending a 

mvention in El Paso, Tex 

Born on the Meredith, N. H., farn 
whieh he operated until his death, Neal 

is in the purebred livestock business 
IIe was. aetive in. state politieal and 
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AT PERMANENTE METALS’ Newark, Ohio plant, the pro- 
duction of high quality Kaiser Aluminum Conductor starts 
in the remelt department. Here high purity pig from Per- 
manente Metals’ own reduction plants is remelted and cast 
into 99.5% purity ingots 6”’ square and 12’ long. These pass 
through a series of automatic break-down and finishing 
mills to become rod ready for wire drawing. 


Controlled 


As important as the high quality of Kaiser Alumi- 
num Conductor is the consistently dependable 
deliveries assured by Permanente Metals’ cen- 
trally located Newark, Ohio plant. 


to finish... 


ROD IS DRAWN into wire on the most modern equip- 
ment in the electrical conductor industry. High speed 
cable stranders, manned by skilled personnel, produce 
the finished conductor, which has been tested at every 
step by modern methods and equipment. Result of this 
completely integrated production control is pictured above 
— aluminum conductor of unsurpassed quality! 


for quality! 


Early delivery schedules of all sizes of ACSR 
and all-aluminum conductor are now open. Write, 
wire or phone any office of Permanente Products’ 
nationwide sales organization. 


Permanente Metals 


PRODUCER OF 


Gls 


fA 


WUD 


CONDUCTOR 


SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BUILDING, OAKLAND 12, CALIF. ... OFFICES IN: Atlanta 
Boston * Chicago * Cincinnati * Cleveland * Dallas * Denver * Detroit * Houston * Indianapolis * Kansas City * Los Angeles * Milwaukee 
Minneapolis * New York * Oakland * Philadelphia * Portland, Ore. * Rochester, N. Y. * Seattle * Spokane * St. Louis * Wichita 


Also available through General Electric Supply Corporation, Westinghouse Flectric Supply Company, and Line Material Company 
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SOLVE YOUR HIGH-VOLTAGE 
ELECTRICAL-EQUIPMENT 
HOUSING PROBLEM 


with Trance Mallrials 


You'll find—as others have—that it is easy, fast, safe, and 
economical to use Johns-Manville Trancell for solving the 
problem of equipment housing in your station expansion 


program . 


. and you'll find, too, that Trancell Materials 


make a smart, efficient-looking station. 


Faster to install — Trancell cuts 
easily, and can be quickly drilled 


right on the job with regular tools. 
‘ 


Economical to install — Trancell’s 
ease of fabrication and installation 
keep station expansion and future 
maintenance costs down. 


Easier to install —Trancell’s light 
weight and strength make it easy 
to handle, easy to mount without 
framework. 


y= 


) > oe W-» 


wy 


pe 


Safer to install —Trancell is a non- 
metallic asbestos-base material ... 
installed dry. It adequately isolates 
high-voltage equipment from fire 
and excessive heat. 


Attractive when installed 
Trancell makes up into neat, at 
tractive, flush-type housings, 
panels, doors, and partitions that 
require no painting. 


—for all high voltage power equipment enclosures — 
Johns-Manville Trancell Materials are made in many sizes 


and types. Recommended for transformer and switch gear a 
housings and partitions, bus bar enclosures, and other By 


electrical services. For further information write Johns- 


Manville, Box 290, New York 16, N. Y. 


Johns-Manville 


TRANCELL 


an asbestos product for housing electrical equipment 


furm-organization affairs, as master of 
the State Grange, as member of the New 
Hampshire Legislature from 1933 to 
1935, and as Democratic candidate for 
governor in 1942. From 1939 to 1943 
Neal was president of the New Hamp 


William J. Neal 


shire Eleetric Cooperative, Plymouth 

From the resignation of Harry Slat 
tery in December, 1944, until appoint 
ment of Claude R. Wickard in July. 
1945, he served as acting administrator 
of REA 

An aggressive public power advocate, 
Neal established a reputation for fair 
dealing. In REA he was credited with 
keeping the agency’s internal operations 
ata high standard of efficiency and with 
an ability to find a solution to thorny 
problems. He was one of the authors 
REA’s so-called “area coverage” policy 
encouraging borrower systems to serve 
all would-be consumers of power within 


their service areas 


Charles E. Tullar 


Charles I Tullar, who retired in 
1945 as vice-president of General Ele 
tric Co in charge of the patent depart 
ment, died Oet 25 after a severe attack 
ot asthma. He was 69 years old. 

Pullar joined GE’s patent department 
in 1919 and became vice-president ir 
1934. He also was a member of the com 
pany’s engineering council and advisory 
committee, 

His early engineering work was with 
st. Paul Gas Light Co: Fairbanks 
Morse & Co; and the United States 
Treasury Department as electrical en 
vineer and draftsman in the supervising 
architect’s — office \fter joining the 
United States Patent Office in 1905 as 
issistant examiner, he was made prin 
cipal examiner in charge of one of the 


lectrical divisions in 1917 


John G. Stewart, 38. lighting super 
visor for Ohio Edison Co, died Oct 13 
in Youngstown, O 
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CUSTOMER SERVICE COUNTER-DESK 


Here at last is the ideal unit for the small one or 
two clerk utility office 


IT’S FIRE PROTECTED! — Designed and built to pro 
V ide utmost efficiency and ope rating convenience 
plus certified fire protection for its contents, the 
Customer Service Counter-Desk combines the 
usual Cashier's Counter, Fire-resistive Safe and 
Customer Contact Desk into one compact unit 

. providing ample housing space for all Service 
Orders, Customer History Records, Service Lo 
cation Records, Meter History and Test Data 
Ledgers, Cash Coupons, Meter Books and Cash 
Drawer 


The 72 $2 desk top may be used tor ac 
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counting and bookkeeping operations while the 
counter portion prov ides ample space for cus 
tomers to fill out applications, checks or neces 
sary forms. 


it’s PortABLE!— Unlike customary permanent 
counters, the Counter-Desk saves space and can 
be moved about within the office or to a new 
location without costly alteration charges. Re 
splendent in Gray-Rite finish, the Customer 
Service Counter-Desk will add to the appearance 
of any office. 


For detailed information, call our neares: 
office or write Management Controls Division 


315 Fourth Avenue, New York 10, N. Y. 


iS YSTEMS 
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MANUFACTURERS and MARKETS 


Sylvania 9-Month Profit 
Well Below Last Year's 


Despite an upturn in incoming busi- 
ess in September and Ok tober. profits 
Products, In tor 


[O49 dipped 


of Sylvania Electric 


the first nine months of 


sharply from the same period a vear 


ago 
For the 


common stock earnings a 


nine months 


2 for the 


Consolidated 


( ompared with § 
last 
the 


1 share, 
same period 


net 


veal 
third 


$356.530. equal to 18¢ a share 


Income tor quarter 
For the 


third quarter of 1948 it was S613.415, 


was 


equal to 46¢ a share 
Net sales for the first nine 
1949 were $73.041.210. compared with 


$71.735.038 a 


montis 


Third quarter 
1948 


Vear ape 


sales were $23. 692; in 


net 


they were $23.524.°6 


Fourth quarter sales volume should 
the 
third-quarter 


reported in a 
stockholders 


made a 


he good, 


company 
report to 
business 


Incoming strong re 


covery in September. Prices began to 


stabilize as demand quickened and are 
reasonably steady 


of the 


expected to remain 


st for the balance vear 


Lamp Sales Strong 


beth fluorescent and incan 


Sales of 


descent lamps, particularly the latter. 


] 


have been strong all year, and ship 
ments of Christmas tree lamps are al 
ready considerably ahead of last year’= 
total Prices of fluorescent fix 
tures are still weak highly 


petitive; the August and September im 


sales. 
and com 
provement in sales was less pronounced 
in October. Shipments have begun from 
Sylvania’s Canadian plant 

Phototlash 


it a somewhat slower pace than othe: 


bulb sales are improving 
products because of the depressed state 
of the photographic market 

Phe 


reaking te 


industry looks tor a reeord 


levision fourth quarter, the 
report said. Demand for picture tubes 


which took a spurt in Septem 


week Phi- 


making it necessary for 


ber, is increasing each 
strong demand 
manufacturers to resort to allocation 
igain, is expected to continue well into 
the first quarter of 1950. Orders for the 
Sylvania television indicate 
that 1949 production will be sold 


hefore the end of the 


new sets 


vear 


126 


JAMES COX, Duro-Test vice-president in charge of engineering, works out details of the 
double cathode featured in new DXC fluorescent lamp, for which a longer life is claimed 


Duro-Test Fluorescent 
Lamp Flatters Women 


“Candlelight.” a new color in fluores 


cent lighting intended t ompliment 
been it 
troduced by Duro-Test Corp. North Ber 
gen, N. 


ena Rubinstein 


the complexion of women. has 


J. Company engineers and Hel 
the beauty expert, col 
laborated to develop the perfect com 
bination—a light which “does the most 
for the skin and makeup.” 
light the blue values common to fluores 


cent ind the 


In the new 


have been depressed red 


values enhanced 


Survey Indicates Need 
for Truck Replacement 


utilities will soon tind it ne« 


their trucks 
Ihis was indicated by a flash survey of 


Electric 


sary to replace many of 


representative companies in differ 
ent sec Phe 
pantes told Ereerrican Worup that be 


eight 


tions of the country com 


tween 25% and 33° of their truck fleets 
ire prewar 

If these the 
national utility truck fleet has been in 
third the 
war. The eight reporting. which oper 
ate 3.366 trucks, have added 973 units 
to their fleets 1945. But they 
d 93 units still ino use 


companies are typical 


reased by about one since 


since 


eporte prewar 


November 5 


Duro-Test has also introduced an im 
proved double-cathode fluorescent which 
is equipped with two extra duty eath 
Its engineers clain 
double-cathode 
the 


odes on eac h end. 
that this 


provides 


construction 


twice surface area and 
twice the amount of emission coating te 
insure longer life than has been possible 
in any previous preheat fluorescent 
lamp 

Phis new lamp, known as Duro-Test 
DXC, bervllium 


free phosphor powder and is said to 


uses a new type of 
produce a greater lumen output on the 


same wattage, without premature dis 


coloration 


Phe companies surveyed had a total 
1948 operating revenue of $365.616,060 
about 8°¢ of the industry, and a capac 
itv of 3.569.932 kw. about 7¢¢ of the 
total. Their total trans 
portation equipment, including passen 


Investment in 


ger cars, was $9,798,086 

Projection of these company figures 
to cover the entire industry has its haz 
ards because of wide geographical vari 
ations in transportation requirements 
for what 
would indicate a total 


95.000 65.000 


However. such a projection 


ever it is worth 
fleet of between and 
trucks and an investment of about $125 
million in motor vehicles of all types 
trucks 


Manufacturers of indicate 


that supply is ample 


1949 @ ELECTRICAL WORLD 
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PLUS VALUES OF 


SIMPLICITY 
OF DESIGN 


2K? HIGH PRESSURE 
POINT CONTACTS 


3 SEALED 
BALL BEARINGS 


2K HIGH PRESSURE POINT CONTACTS: 


Both front and rear contacts of Royal's type RLL switch utilize the 
now popularly accepted high pressure point contacts of a patented 
design which has been in production at Royal since 1937. Contact 
pressure is developed by expanding the contact rods across the 
long axis of the blade cam. This permits opening and closing of 
the switch by a simple d'rect movement of the blade, wiihout any 
supplementary mechanisms. The same type contact is used at 
the hinge. 


Royal pioneered the elimination of braid shunts at the hinge end. 
This feature assures service continuity even after years of operation 
in highly contaminated aimospheres. The front contact is held in 
position to receive the tlade by a beryllium-copper motor spring. At 
the hinge end a noint contact pressure of 75 lbs. is maintained, and 
yet there is sufficient freedom of movement for an unsupported 3-ft. 
length of No. 2 three-strard wire to prevent the hinged terminal from 
following the blade movement. Thece switches are extremely simple, HIGH PRESSURE POINT CONTACTS 


easy to operate and easy to maintain. Ne AT HINGE AND CONTACT ENDS Le 
x 4 


“ 7 


The Royal Type RL switch listed on pages 158, 159, 169 and 170 ~ 
of Catalog No. 11 is a center rotating double break design incorporat- 
ing these same mechanical and electrical features. 


35 VEARS 
Af Pant of the Arsenal of 


A copy of this catalog will be sent to you upon request. AMERICAN POWER 
PRODUCTION 


ELECTRIC MANUFACTURING COMPANY 


tn cornror Te 


1122 EAST 87” STREET Chicage 19, Ut. 


Designers and Manutacturers of Power Switching Equipment and Special Electricai Devices 
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Designed to meet your needs... | New Sales Assignments 
PRECISION BUILT Electrical manufacturing companies 


have appointed the following sales rep- 
[at resentatives: 


Available in both steel and light weight aluminum models 


eeceee 


Electrical Engineers Equipment Co, 
Melrose Park, tll, has appointed W. J. 
O’Brien, 1611 Exchange Bldg, Memphis, 
T-TYPE POLE DERRICK Tenn., to represent it in Arkansas and 


handles wide range of work. Operates with Tennessee. 


double drum winch. Derrick head equipped 
with special cable guide rollers to avoid tray a 
ing ms ing pion —increases cable life Westinghouse Lamp Division, Bloom 
Flexible adapted to trucks 142 tons and field, N. J., has established a new sales 
larger, Lift approx. 22 ft.; handles poles district for the greater Chicago area, em 
$0 to 55 ft. length. bracing nine counties in Hlinois and four in 
Indiana. Andrew G. Nelsen is manager. 
TRIPOD TYPE DERRICKS Adolph Frankel wi., succeed him as man 
—handle wide range of lifts with ease ager of the Northwestern District, cover- 
and rigidity. Telescoping side- legs ing nine states and parts of two others 
available for all models at slight ex Both men make their headquarters at 20 
tra cost. Derrick head equipped with ; N. Wacker Drive, Chicago. 
roller guides for cable protection and 
long cable service lite. Available in Gibson Electric Co, Pittsburgh, has ap 
4 models: handling poles 35 to 7 pointed John D. Tebeen & Co, 20864 
Mound Road, Detroit, as sales representa 
with stiff-leg in ground positior tive for Michigan and Toledo. 


ft. littung capacity up to 13,000 lbs 


FWD pole derricks are precision t to 7 le the utmost in satety 
and service. For mplete int tion ferricks and other FWD line | A] ae a : 
construction and ‘ ' catalon 1am, a., has appointed as its agent for 


ee ee eae New England and the bulk of New York 
EAGLE MANUFACTURING co. : State S. W. Stockwell, Route 2, Concord, 


Division of the Four Wheel Drive Auto Co. N. H 


APPLETON Write today 


the complete 

f FWD Line 

WISCONSIN = 21x of FWD Ling 
Maintenance 

Kx ment a 


USCO Power Equipment Corp, Birming 


Electric Products Co, Cleveland, has 
made J. R. Williams district manager of its 
Chicago office. His district includes 19 
counties in northern Illinois, all of Indiana, 
lowa, Minnesota, and Wisconsin, and most 
of the upper peninsula of Michigan 


eecceecose © 
eocccceeee s 


Pyle-Niz ral Co's multi-vent§ division, 
Chis i. has roe. 10 = 
manutlacturer s represe ntatives, wy are 
HEADQUARTERS FOR : J. P. Asheraft Co, 2826 Fondren Drive, Dal 
las: R. M. Brand Co, Tucson, Ariz.; Joseph 
P. Maguire, 615 Commercial Place, New 
Orleans; FE. H. Norton, 616 Loyd Building. 


i R A N bY 7d 3 4 . Seattle; Pacitic Scientitie Co, 1430 Grande 


Vista Ave, Los Angeles; J. Arch Colbrunn, 

r we i i Cc H E r , . 1605 Mc I emore Ave, Memphis; Francis J 

tae Fallquist, 507 Kuhn Building, Spokane: 

: ' Thomas E. Price, 11 Oak Court, Houston. 

Tex.: Northwest Furnace Supply Co, 911 

Northwest Hovt St. Portland, Ore. and 

We can take care of almost any Automatic Transfer - «| ~siy } S. C. Pardee, Sharon Building. San Fran 
Switch requirement ranging from 5 to 1000 amperes : cisco 

For example, Bulletin 906-1055, as illustrated, is a 


300 ampere unit installed in a specially narrow Car 1 Electric Development Co.. Lo- 


panel for a distribution control center Angeles, has appointed O. F. Masin, 17 
East 42nd St, New York City, to repre 


sent the company’s multi-contact conne: 
tor lines in the New York area. The firm 


Standard features on control panels can include 
phase failure protection, indicating auxiliary con 
tacts, engine starting contacts and push buttons for 
engine tests, reset to normal and load transfer 
Special features include delayed operation, manual 
emergency handles, low frequency relay protection 
Condensed Catalog No. 700 gives a comprehensive 
picture of our work along the line of Automatic 
Transfer Switches and complete Electromagnetic 
Control Panels 


| cover these items in the New York 
counties south of and = ineluding Ulster. 
Duchess, and Sullivan and New Jersey 
counties from Burlington north. H. M 


Linter will continue to represent Cannon 


wi 


Electric in the same area for power plugs. 
signal equipment, and other electrical spe 
Automatic Transfer Switches cialties 
If you require any type of automatic control, write Remote Control Switches 
us Our 60 odd years of broad experience in the Contactors Relays Colonial Electric Products Co, East Pat 
held of Electromagnetic Controls should be helpful. Specialized Electromagnetic Controls erson, N. J. has named Juan Martinez 
Vela. Ine. San Juan, Puerto Rico, as its 


y , Puerto Rican distributor 
We also manufacture a complete line of Solenoid Operated Valves for 


Automatic and Remote Control of Liquids and Gases a : ; 
. 4 , The States Co, Hartford, Conn., has ap 


oan e itn pointed Arthur E, Booth Co, 4124 Beverly 

h 3 Boulevard, Los Angeles 4, to serve southern 

u omd 1C WI . O. Califoria and James W. Carroll, P. O. Box 
332, Charlotte, N. C.. to serve North and 


397 LAKESIDE AVENUE ° ORANGE, NEW JERSEY South Carolina 
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CE it 


Save up to 4 Poles 


permite; 


{ 
| 


Vr 
"A 


WITH LIGHTER, STRONGER REYNOLDS ACSR 


i Gem right— you can save the price of four 
poles per mile plus handling and setting 
costs with the use of Reynolds ACSR. The reason 
—this high strength yet lightweight aluminum 


conductor permits greater spans without increase 


in sag. 


Now, add the economies resulting from easier, 
faster stringing of this lightweight aluminum 
conductor. Power lines find their way into some 
mighty rough country. Men and equipment are 
handling 20% less weight when you specify ACSR. 

And the best part of it is that these are just 


“extra dividends”. The initial cost of Reynolds 


7 
| 


REMNIGIED ES 


ACSR is considerably lower than copper so you 
make a major saving the moment you switch to 


aluminum. 


Reynolds will welcome an opportunity to quote 
you on your cable needs. For prices and complete 
product data, call the Reynolds field office listed 
under “Aluminum” in your classified telephone 
directory. 

VALUABLE MANUAL FOR ENGINEERS 


Sug-tension charts, staking tables, stringing-sag tables, data 
on line design and erection — this and other valuable data are 
contained in this complete manual. 

Free when requested by letter. W rite 

to Reynolds Metals Company, Louts- 

ville 1, Kentucky. 


Leerime (NU UU 


CONSIDER ALUMINUM + CONSULT REYNOLDS + THE COMPLETE ALUMINUM SERVICE 
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Truscon equips | NEW ELECTRICAL CONSTRUCTION 100% Visibility 
world’s xew euecrarcat consrucion When You Employ 


projects announced by private and 


tallest government utility systems involving 
more than $70,000. Also listed are ma- 


jor industrial and construction jobs 


radio tower where electrical work is included 
with UTILITIES Guy Guards 


rs Yes, 100% visibility insures / 
Proposed Construction 


the utmost in protection and 

Arizona—-Bureau Reclamation, Dpt. In oppearance to your guy 
terior, Bldg. 1-A, Denver Federal Center, 

lines and poles. Moximum 


enve ‘olo., furnishing, del. f.o.b. cars 

TRADEMARK ing point or f 0 cars at Yu Ariz., 
t mbly, and circuit br ker 

awk Pumping Pl 1 tachment ore paramount 


SELF- Wellton-Mohawk ‘Pu Plants 1, 
LOCKING N U TS Sp ae a oe with BINKLEY Guy Guards 


Connecticut’ Light & 
This new 1220-foot Truscon Powel 36 Pearl S Hartford, plans Two Types—Half Round 
Radio Tower, tailest ground- ) ( ‘ $6 Grove St., New Haven, 
supported tower ever built,  4i ) ft. brick, steel office, Webster and Tapered Round 7 
incorporates many advanced id., Approx. $250,000, and 8' lengths 
engineering specifications. But 
one important specification re 
mains unchanged ... the use 
of PALNUT Self-Locking Nuts 
continuing a 15-year Dee : 
standardization by the Truscon : mo—-The Little Ocmulgee El 
Steel Company, Youngstown, t Membership Corp., Alam , warel se —NEW LOW 
Ohio for all its towers nd offi Approx. $68,000. Plans deposit PRICES 
$25. Southern Eng. Co., 699 Sprir t 
N.W Atlanta, ar 
La., Monroe--Contr. 5, removal boilers, 
foundations and boiler room floor 
talling new boiler foundation boiler 
Y municipa power pliant > e 
; f Davis Const Corp., 39 ay 
1dway ew York, N. Y., engrs po =_ 
Md., Owing Mills—State of Maryland, —— oe 
t. P. Imprvts., 200° W ‘ranklin St., Fe 


t inaawood: Beate. Peaining soteot MANUFACTURING CO. 
: : Rae A WARRENTON, MO. 


flexibility and ease of at- 


Georgia—Jackson Electric Members 
pret 2 ge tle WE INVITE 
atterson & DeWar, Ru 
ecatur, engrs YOUR 
INQUIRIES 


@ Prevents loosening of Montana— Bureau 
regular nut and bolt. (rior, Hillings, 1 t 


@ Eliminates checking 
and retightening of 
bolts. 


llan 


Locking Nuts have been) De: ‘enter, Denver 
standard equipment on, ener ; 
towers built for AM, FM, ; Montana jureau Reclamatior 


FoR years PALNUT Self-  S))s'4))0n re ie = M i 


Bide enver Federal 


TV, Signcl Corps, power del 
transmission, etc. Low in pping point ¢ fi ar 
cost, easily applied on top e 2 

of regular nuts. PALNUTS 


provide absolute assurance e a Pp nee = ie 
against loosening of bolted Neb. Bellevue coup River Au the strength and durability 


assemblies. No further main- Power Dist, Columbus, power station ex- inherent in steel are combined—with 
tenance is required. PAL- | or $> 000,000 addnl. proj, Sargent ; definite economies—in @rapo Gal- 


NUTS have proved superior | 140 8. Dearborn St., Chicago, IIL, eng vanized Steel Strand. Heavy, ductile, 
to lockwashers or prick _N.¥., Long Istand City rar 


punching ning Co., 2-03 55 Ave, power plant tightly-bonded zinc coatings, applied 

by the famous @rapo Galvanizing 

t learing’ 8 - A Process, provide 

Specify PALNUTS for your towers cack. Gt ahaasmna ree " Stee ee mel lasting protec- 

Available in a wide range of sizes, n n line, Coo o., Inv 61 "lar , . tion against cor- 
hot dip galvanized for weather re oF ; : ; Gy rosion 

sistance. Ask for samples and 5 ae eat enneyivania. miectric Co,. e } ‘ . 


literature St. S Ask the distributor 


hii a aad ; ‘ - of Crapo Galvanized 
126,000 kw. $12,500,000. @ Products near you or 
Texas—Patricio Electric ‘o-operat 2 write direct for fur- 


Sinton. rural distr. lines, § > cio _ : ther information| 
it: Ve Un ‘ey sitinoal pear binkt a) Genter ie Pyle. 
N J 


Hospital for Negro. mentally ation STEEL & WIRE CO. 


ater avant t plant d sewer ne in MUNCIE, INDIANA 


$1 CORDIER ST. IRVINGTON 11 eR y 
ided, $496,839, 
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Midnight snack that 
pays off in pork chops 


ee hogs at midnight? — One 
F bern does, and finds it’ pays. 
He fills troughs, then wakens swine 
with Soon 


floodlights they are 


“snack.” 
animals 
pork chops while 


erecdily 
When 
PCUuLre¢ to grow 
they sleep! Odd: 


enjoving their 


lights eo out, the 


Perhaps; but this 


is one more example of the uses 


for clectricity on the farm! 


With rural electrification, comes 
the need for efficient pole line insu- 
lation. Hemingrav Power Insulators 


have answered this need with com- 


pl te «cle pe ndability. 


No. 680 for 15,000 
volt lines The 
technical standards 
committee of the 
Rural .Electrifica 
tion Administra 
tion has approved 
Hemingray Insula 
tors No. 670, No 
680 and No. 514 
under the limits of 
ALEI Specification 
No. 41-1944 for use 
on REA lines. 


HEMINGRAY 


POWER INSULATORS 


American Structural Products 
Muncie, Indiana 
Subsidiary of Owens-illinois Glass Company 


Company 
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A, WATER PUMP 

PLIERS 
A slip-joint 

design per- 
mits four jaw 
adjustment... 
extra length 
handles give 
added lever- 
age. 


LINEMAN 
PLIERS with HANDLEGRIP 


Powerfully built cutting 
pliers...shown with 
plastic insulating grips 
... Guaranteed shock 
Protection against aver- 
age voltage. 


ee 


——_weavy outY 


COMBINATION PLIERS 


‘ 
it t 
£ A popular favorite with 
automotive mechanics, 
X os combining powerful 
cutters with tremendous 


gripping strength. 


t 
An Exclusive Snap-on Produc - 


A 
will far outlast 
ordinary brands! 


secial high ‘ 
ammer forged from sf 
” ee Silco-Moly bdenum alloy 
steel. 


2. Hardened with liquid — 
° cae ~ 
and oil tempered cle 1. made...hand filed, 
through—not surface hare perfectly matched cutter 
ee 1 Joints locally jaws. Recommended for 
ening = % “erically cotter pins and tough 
od electrically. 
tempered elec 


cutting jobs 
a 6 sign which 
jentific design — 
a entire too 


DIAGONAL CUTTERS 
Finest diagonal cutter 


distributes 


s nae 1 assuring 
strain < 


ee trength. 
maximum S| ” 
matched, easy 


erfectly _e 
mooth, perfectly mas" ond 
- ee precision machined jor 


5. Sharp, deep milled teeth giving om 
q intense gripping power. : 
6. Hand filed, perfectly aligned . 
* ‘blades on all cutters. 5 
Spri : sred Vacuum- 
Spring temperee |» © - 
- Grip “Non-Slip handles 
ailable only through 
5 f ide, direct-to-use 
Snap-on’s nationw! —— : 
tool service «+ +* - —— h 
ware or mill supp!y S| 


Snap-on Jools 


THE CHOICE OF BETTER MECHANIG 


NEEDLE NOSE PLIERS 


Despite the slender nose 
they are extremely rug- 
ged. Specially machined 
for wobble-free action. 


“ail 


SNAP-ON TOOLS 
CORPORATION 


8108-J 28th Avenue 
Kenosha, Wisconsin 


25 patterns. Av 





FI OIL a 


eR SLUT 


- ri . 
bd 


FOR 
ANY 
SIZE 
Ui 


Ps 
POWER 
DAM ? 


a 


Murray Gate 
Hoists are de- . 
signed and built to meet all requirements .. . 
from the smallest hand operated to large motor 
operated—a wide range of capacities from less 
than 1 ton to over 100 tons. During our nearly 
half a century of designing and building gate 
hoists we have developed various designs for 
the different types of gate hoist problems. We 
feel sure we have designs and patterns that 
will fit your requirements. 

We also build gate hoists entirely from your 
plans and specifications, if desired. In plan 
ning gates or gate hoists it is suggested you 
communicate with us before your plans for 
the project as a whole are completed... it 
will save expense and much preparation 
time. 


Our engineering department is at your serv 
ice, any time, to help solve problems involv 
ing the type of equipment. 


pate. 


UME UTE baat) Tee 
TY Abs b iL 


ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK 


i vi 


3-Conductor 
Soldering Angle Conductor 
Lug Pothead Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


Single 


ENDULATORS (POTHEADS) ALL SIZES + ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


x KOS 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 


| 000. Wallace F. Holladay 


Low Bidders & Contracts 
Awarded 


Colorado—Bureau Reclamation, Dpt. In 
terior, Bldg. 1-A, Denver Federal Center, 
Denver, Oct. 20, approx. 70 mi. Brush- 
Limon 115-kv transmission line, Colorado 
Big Thompson Project, Spec. 2792, Sched 
ule 1, aluminum conductor, from J & J 
Constr. Co., Nz Bldg., Oklahoma City 
Okla., 9, Schedule 2, stranded cop 
per conductor and Schedule 3, copper- 
welded-Copper conductor, from Walco 
Eng. & Constr, Co,, 2408 E. 4 Place, Tulsa, 
Okla., $543,380 and $586,376 respectively. 

Colorado 
terior, Bldg. 1-A, Denver Federal Center, 
Denver, Colo., Oct. 18, Yuma-Wray 69-kv 
transmission line, Colorado-Big Thompson 
Proj., Spec. 2786, Schedule (1), aluminum 
conductor, from Utilities Constr. Co., Ex 
hange Bldg Nashville, Tenn., $131,140 
***Schedule 2 tranded copper conduct« 
from Lake Electric Co., Devils Lake, N 
$167,194***S copperweld-« 
conductor Foree Natl. Bank « 
Topeka Bldg., Topeka, Kan., $149,704. 


Ia., Cedar Falls—-City, City Hall, bide 
and mex ical work, power plant sys 
and impr Winger Constr Ca; 4 
tumwa, $208,428 

Minnesota— Ru operative 
Assn., Milaca, Oct. 18, 73 mi. rural 
lir Minn., to Hennepir 
\ Patterson Co 1816 Selby Ave 
Pau SLUS,144. 

N. Y¥., New York-—Bd 

Hudson St., Zone 17 
ng nstalling Db. C 
bonding and associated 
Line, Hunt Point Ave 
Park, Bronx Bor f 
Constr. Corp 
$128,500 


Oklahoma 
¢ Tu + 


nerssee 
Corp 
and Dicks« 
onstr Co 1 
254,878. Bids 1 
Tex., Galveston — Med 
ty Texa 104 Mair 
Texa Austil 
f Pf 


SITIOS, 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Calif., Los Angeles— Hotel Statle 
ennsylvania Hote 7 Ave. and 
Y., plans by Holabir 
, N. Michigar Ave eS 
tel ffice b 

d. $10,000,000, 
S. Kadow, Mark 
s Los Angele 


a., New Orleans——-H 
Ave. and 59 St., New York 
Approx. $4,000,000, 
Mass., Brooklir New England Deacor 
Hospital, Pilgri Rd., plans b ‘ool 
idge-S} v-bulfir Abbott 
Bost Centra Hospita 
000,000 
N Y.. New York 161 
Cor Samuel Friedenberg 
Sylvan Bien, archt 065 Fift 
ry office Willian 
600,000 


o.. Dayton 

“Ore I. Rennet 
Pk 15 bldg f 
$15,000,000, 

0., Lorai Metropolitan ising Autl 
City Hall, housing r ousing ur 
$5,000,000. Leow ioodell ty ener 


Low Bidders & Contracts 
Awarded 


Ala., Montgomery—Allen 
ontractor, 250 apartment ur 
non Blair, 1 Nat Bank B 
$1,000,000. 


D.C., Wash lan Woodner 


} const: Rock Creek Plaza vi me s 


363 Sixteenth St N.W 
Woodner Cc 12000 18 St 


onathan 
$5,000, - 
Thomas 


St., A Va. archt 
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Bureau Reclamation, Dpt. In- | 


CEDAR POLES 
FIR’'CROSS’ ARMS 


Quick 
Truck Shipments 


from our Ohio yard 
e 


Also yards at 
Minneapolis 
and Haley, Idaho 


R.G. HALEY & CO., Inc. 


SPITZER BLDG. 
TOLEDO 4, OHIO 


Improved Sherman 
ARMOR ROD CLAMPS 


Made of special silicon aluminum 
alloy. Exceptionally high tensile 
strength and corrosion resistance. No 
R-101 has pure copper liner in smal! 
groove. Large groove for #6 to 1/10 
ACSR over armor rods. Write for 
Bulletin 25. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 
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NEED A 
TIGHT SEAL FOR 
CABLE ENTRANCES, 
SERVICE BOXES, 
CONDUIT ENDS? 


tC ——_— 


Johns-Manville 


DUXSEAL 


DUXSEAL is the “Handy Andy” of 
sealing compounds for closing up 
conduit and duct ends . 
openings around wires and service 
for quickly plugging up 
drill holes in foundations. 


.. for sealing 


boxes . 


Stays plastic—It stays soft 
indefinitely, can be used in 
any weather just as it comes 
from the package. 


Stays tight—It adheres to 
duct walls and cables, but 
gives with the expansion 
or contraction of the wire. 


Stays insoluble—It is un- 
affected by ground waters, 
gases and low heats, will 
not slump, melt or run. 


Stays re-usable—It can be 
re-used to form a new tight 
seal after years in service. 


Tight seals for 
other electrical uses 


J-M TRANOLSEAL. .. for use with elec- 


trical equipment using dielectric oils. 


J-M UNISEAL ... for caulking against 
weather and humidity. Resists tempera- 
tures up to 180 F, 


For further information on any of the 
above sealing compounds, write to Johns- 


Manville, Box 290, New York ui 


Johns-Manville 


SEALING COMPOUNDS 
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Now in permanent reference form... 


Electrical World’s valuable record of 


THE DEVELOPMENT 


OF MODERN 


ELECTRIC SYSTEMS and APPARATUS 


ERE 
of energy 
This is the story of the progress of the great Ameri- 


IS the sweeping panorama of the evolution 
generation, distribution and utiliza- 
tion 
can electric power systems, both private and public, and 
the philosophy 


their growth 


ind social and economic forces underlying 


Designed for easy reading, this book brings you in 
compact form the unique record of the development of 
hydro- and turbo-electric power plants—of techniques for 
the the far- 
flung systems—of public regulation over companies, their 
rates and their profits—of the spasmodic movements for 
utilities—and 


construction, operation and maintenance of 


federal and municipal ownership of electric 


Reflects extensive 
research in the elec- 
trical power field, and 
is composed wholly of 
material as presented 
in the pages of Elec- 


of the rise of industry 


organizations 


trical World. 


Just published 


THE ELECTRIC POWER INDUSTRY 


PAST, PRESENT and FUTURE 


Compiled by the Editors of Electrical World 
178 pages, 842 x 11, illustrated, $3.50 


Discusses- 


Power syste: 


Power 


stations 


Station generatio 


Transmission 


General syster 


Maintenance and 
Use ot 


Organization and regulatior 


electricity 
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Industry organizations 


1949 


techniques 


metering 
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McGRAW-HILL 
po 


app 


remit with this coupon 


nd The Electric Power Industry for 


HIS SURVEY of one of the world’s 

greatest industries, spanning three- 
quarters of a century, is a permanent bound 
edition of the 75th Anniversary Number of 
Electrical World. Outstanding specialists from 
coast to coast contributed their knowledge and 
research to make this volume a unique log of 
industry achievement. 

Every major phase of electric power de- 
velopment is covered—generating equipment, 
transmission lines, protective relaying, substa- 
tion design, power metering, rural electrification, 
holding companies, state regulation, N.E.M.A., 
Edison Electric Institute, National Electrical 
Wholesalers Association, etc., etc. 

The Electric Power Industry is truly a land. 
mark along the road of free enterprise and 
scientific progress. It belongs in the library of 
every electrical man, those just entering the 
tield, and students of this and related industries. 


SEE THIS BOOK 
10 DAYS FREE 


McGraw-Hill Book Company, Inc., 


—==|_-«—:«-330:~W.. 42nd St., New York 18 


10 days’ examinat vn 


‘ In 10 days I wi remit $3.50, plus a few cents f 


turn book postpaid (We pay for delivery if you 
same return privilege.) 
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ROMAN 


STANDARD 
& SPECIAL 


FER iC COT 
. for 


POWER 
LIGHTING 
REATING 
WELDING 


ELECTRIC 
FURNACES 
PHASE 
CHANGIN 

ETC. 


FROM 1/4 TO 500 KVA 
UP TO 15,000 VOLTS 


EISLER TRANSFORMERS ARE BUILT 
STRICTLY TO N.E.M.A., A.S.A. AND 
A.1.E.E. STANDARDS 


Write for Special Catalog 


EISLE ENGINEERING CO., INC. 


CHAS. EISLER, PRES. 
769 South 13th Street Newark, N. J. 


UNEQUALLED 


OKONITE and 
MANSON tapes 


RECENT RATE CHANGES 


Arizona Edison Co has reduced power 
rates to residential consumers in the 
Coolidge area. The cut, amounting to 
nearly 40% in certain categories, was made 
possible by a new contract with the U. S, 
Indian Service, which sells power to the 
firm in the Coolidge area. New rates are 
5.25¢ a kwhr for the first 20 kwhr used 
each month; 3.5¢ for the next 40 kwhr, 
2.5¢ for the next 200, and 1.25¢ for all over 
100. 


Lake Worth, Fla., City Commission 
has passed a new electric rate schedule 
providing for lower rates for larger con 
sumption, effective the first meter reading 
after Nov 15. The new schedule will cut 
annual revenues about $15,000, based on 
present consumption. The 
minimum also was reduced 


$1.50 


domestic rate 
from $3 to 


MANUFACTURING BRIEFS 


“Inventory allergy” threatens to cost 
retail and wholesale housewares mer- 
chants from one half to one billion dol 
lars during the next three months, ae- 
cording to J W Alsdorf, president of 
Cory Corp of Chicago and president 
f the National Housewares Manu- 
Association He warned 
wholesalers and 


lacturers 
retailers not to be 
caught with empty shelves during the 
October-November-December sales sea 
son, when the small appliance industry 
does approximately 50° of its total 
annual business. Wholesale orders upon 
which fall and winter inventory is based 
have been between 250% and 50° off 
1948 levels, and backlog stocks 


have been almost completely reduced. 


from 


Television today means more to the 
electrical industry than any business to 
emerge in the past two decades, Joseph 
B. Elliott, vice-president in charge of 
RCA Victor Consumer Products, told 
the fourteenth annual conference of the 
International Association. of Electrical 
Leagues. Even though it costs the con- 
sumer only about 2/5 of a cent to oper- 
ate his receiver, the popularity of the 
medium could well mean $18.5 million 
additional revenue for the 
electric utilities, he said. 


nation’s 


factory sales of 
third largest of any 
The 247,036 total was 
an increase of 12.30 over August’s 
219,909 but 10.567 below September, 
1948, when 276,137 units were sold. For 
the first nine months of 1949 vacuum 
cleaner sales totaled 2,091,935, or 17.8% 
below the 2,546,269 sold in the like 1948 
period. 


September vacuum 


cleaners were 


month in 1949, 


November 5, 


NOW! AN IMPROVEMENT OVER ANY 
EXISTING CIRCUIT so remarkable that 
we've given a NEW NAME to our 
Model 258A Vibroground! The 


VIBROPOT 


a precision instrument. 


A Proc'sion Potentiometer! 
4a impedance bridge! 
Requires no cranking 

or leveling! 


Additional 
information 
upon 
request 


For Geophysical prospecting by the four 
VIBROPOT 


provides outstanding sensitivity 


point resistivity method, che 
employ 
ing the well-known VIBROGROUND prin 
idd 


ciple plus the on of the four point 


circunt design and a greatly extended scale 
the VIBROPOT IS a precision poten 
impedance 


tiometer and an bridge 


self-contained, compact, portable, rugged 
precise! 
Model 257A Vibroground is the VIBROPOT i 


ranges ) 00- 30,000 ohms 


Model 258A Vibroground is the VIBROPOT in 
ranges 4-40-400-4000 ohms 


ASSOCIATED RESEARCH, Incorporated 


7h0 W. BELMONT AVENUE 
CHICAGO 18 ILL 


CONNECTORS 
ACCESSORIES 


SOLDER LUGS 
SERVICE CONNECTORS 
FUSE CLIPS 
TERMINALS 
SHADING COILS, ETC. 
NEW 80-page catalog now ready 
showing over 2,000 lisco items in 

color. 


WRITE FOR CATALOG TODAY 
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Street Lighting Control 


(Continued from page 70) 


ever, the various multiple supply ar- 
rangements require the evaluation of 
street lighting losses on primary and 
secondary circuits most of which 
carry other loads. From. studies 
made on portions of our system, we 
are reasonably satisfied that the losses 
incurred by the individually con- 
trolled luminaires are comparable 
with the losses of a series system that 
is supplying lamps at those same loca- 
tions, 


Benefits Secured 


As for benefits from individual 
lamp control, one should consider the 
intangible factors to which dollar val 
ues are not easily assigned. The 
elimination of wires specifically for 
street lighting service will: 

1. Reduce space requirements and 
perhaps permit shorter crossarms. 
At least the primary circuit can be 
spread out. 

2. Reduce initial and maintenance 
tree trimming costs. 

- Eliminate complete street light 
circuit outages and long hours of 
labor restoring such service after 
dark. 

4. Improve appearance of over- 
head lines through reduction in num- 
ber of wires. 

Increase safety through elimi- 
nation of high voltage. 

6. Improve lighting service from 
the customers’ viewpoint by turning 
lights on when needed. 

7. Increase availability of street 
lighting service in remote areas. 


It is our belief, that this new indi- 
vidual control is a major improve- 
ment in street lighting service prac- 
tice. We are saving much valuable 
time and expense in supplying ap- 
proximately 1,500 new street lighting 
installations this year. It is possible 
that the cost of the control will drop 
to some extent as production in- 
creases, making the economics more 
favorable. Like all new develop- 
ments, it has created some problems, 
but so far none that could not be 
solved. At present our use is pretty 
well confined to areas beyond exist- 
ing series systems, but in future it 
may become desirable and economi- 
cal to begin replacing series circuits 
as equipment wears out. 


no question 
about this tension = 


it'll be exactly right, come high winds . . . 
heat or cold . . . Because it’s being checked 
with a Dillon Dynamometer . . . Checked to 
maintain correct tension for stability and 
support in guy wires—for adherence to the 
tension recommended by the manufacturer. 
Accurate guying this easy way really pays off 


DILLON 


DYNAMOMETERS 


The Dillon Dynamometer is easy to use, portable, light weight. 
Precise, sensitive, yet extremely rugged — the Dillon Dyna- 
mometer can not be injured by overload — shackles are drop- 
forged to a strength of double the capacity. Can be worked 
with a rope block, chain hoist or truck winch. WRITE TODAY 
FOR YOUR FREE COPY OF BULLETIN AND “RULES FOR 
SUCCESSFUL WIRE PRE-STRETCHING AND STRINGING.” 


Ww. C. DILLON & CO., INC. 
5410-C WEST HARRISON ST., CHITAGO 44, ILL. 


SUPERIOR + SUPERIOR - SUPERIOR- SUPERIOR SUP 


You just can’t beat 


SUPERIOR 


Meter Testing and Installation 
Equipment 


for quality and 
long-lasting economy 


Test Blocks * Test Switches * Special Switches 
Test Tables + Safety Blocks » Meter Enclosures + 
Meter Connection Units + Reactiformers + Trans- 
former Enclosures * Accessories 


SWITCHBOARD & DEVICES CO. 
CANTON, OHIO 


A subsidiary of 
The Union Metal Manufacturing Company 


SUPERIOR + SU RIOR « SUP 
RIOR « SUPERIOR + SUPERIOR - SUPERIOR + SUPERIO 
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FOR BIG USERS 
... the 
BIG 10-ROLL CAN of 
GOLD SEAL TAPE 


@ Packed for your convenience . . . 10 
rolls of cellophane wrapped Gold Seal 
Tape in a handy 5 pound container. 
It’s the best buy for regular users. 
Whatever way you buy tape, you'll 
find Gold Seal always just right in 
“tack”; clean handling; non-raveling; 
non-peeling. Try it. Jenkins Bros. 
(Rubber Div.) 80 White St., 
New York 13. 
Jenkins Bros. also make Diamond 
Seal Friction and Rubber Tapes 


which meet ASTM and Federal 
Specifications 


FRICTION...RUBBER 
MADE BY JENKINS BROS. .. . MAKERS OF FAMOUS JENKINS VALVES 


MEMLY (SINCE 1915) % FOR TYPE 
ioe? 


SUBSTATIONS te S METERS 


OUTDOOR 
& INDOOR 
SWITCHES 


CONNECTORS 


SLEEVES 


FITTINGS 
= STAR METER SEAL 


Eliminates meter tampering. Cannot be removed 
without mutilaing. SEND FOR SAMPLE 


MEMCO ENGR. & MFG. CO., INC. STAR PORCELAIN €O. 
17-48 61 STREET WOODSIDE, t.1.,N.¥ St Muirhead Ave Trenton, N. J. 


ALL ALUMINUM 


CONDUIT RODS 


STRONG ... LIGHTWEIGHT ... EASY TO WORK WITH... 
TIGHT-LOCKING ... NO MALE AND FEMALE JOINTS... 
EACH COUPLER IDENTICAL... WRITE TODAY FOR DETAILS 
AND PRICES. 


ABBOTT & MATHEWSON, inc. 


LETTERS TO THE EDITOR 


To the Editor of Execrricat Wortp: 


We wish to acknowledge your letter 
of August 11, 1949, and give you the 
following information in respect to the 
items of criticism mentioned in it: 

1. “. . . co-ops were prevented from 
connecting hundreds of farms which 
have already been wired because the 
principal power supplier, Virginia 
Electric and Power Co, has limited 
capacity available from its facilities.” 

During the war years when strategic 
materials were drastically restricted, 
electric utilities were allowed only so 
much of equipment and materials as 
were specifically required to provide 
for increases in load caused by the 
war. At the end of the war, it was 
predicted in both governmental and pri 
vate circles that the loads reached in 
1945 would not be exceeded before 
1948. Actually the quick snapback in 
business resulted in loads greater than 
the war loads before the end of 1946. 
Although a decrease in load immedi- 
ately following the war was generally 
expected. Vepco went ahead with post 
war expansion plans, anticipating a 
substantial increase in power demands 
over succeeding years, 

During the period, somewhat long be- 
cause of slow deliveries of materials 
and a tight labor supply, while new 
facilities were being secured and 
placed in operation, Vepco, though it 
tried to take care of all requirements 
of existing and prospective customers. 
including the co-operatives. was at 
times unable to supply the total amount 
of capacity requested of it. In fact, on 
a few occasions and for limited periods, 
it was obliged to reduce voltage in 
order to carry the loads which it had 
already taken on. 

In 1948, it was necesary for Vepco 
to advise three co-operatives, B-A-R-C, 
Shenandoah Valley, and Northern 
Piedmont, that it could not then make 
commitments to supply additional 
power. Shenandoah Valley, at the time. 
was generating most of its power. In 
1948 and early 1949 Southside Electric 
Co-operative claimed that it could not 
connect new customers because Vepco 
could not supply sufficient power to the 
co-operative. A temporary supply of 
power was made available to this co- 
operative. 

In December 1948. our 60.000-kw 
Possum Point Power Station was com- 
pleted and placed in operation and an 
other 60,000-kw unit has recently been 
placed in operation at our Chesterfield 
Station. This additional capacity. to- 
gether with additional capacity on 


November 5, 1949 @ ELECTRICAL WORLD 





at tals Lar ni OE RRNA SORT TT RD 


which construction work is already in ¢ 
progress, and interconnections with ~~ 
neighboring utilities now places Vepco EE 2 


in position to serve all foreseen loads 
and it has already notified the majority | be 
of the Co-operatives that it is in posi- 
tion to supply both their present and 
future requirements. The remaining 
co-operatives are now being advised of 
Vepco’s ability to meet their demands 
both present and future. 
2. “In new contracts . . . Vepeo sim- 
ultaneously effected a rate reduction 
and limited the amount of service avail- 
able to even less than previous load 
requirements.” 
The new REA contracts, mentioned 
in the article in Rural Electrification, 
specified the amount of service avail- 
able for each delivery point. These 
available amounts were greater than 
the actual maximum loads of the Co- 
operatives prior to that time in every 
case except one, This exception was a 
request for additional emergency serv- @ Yes, a fence is a needed protection. specialist who will gladly supply every 
ice by Shenandoah Valley Co-operative Persons and property should be safe- fact you need and help you decide on 
for a part of its system which it was guarded against common hazards, but _ the fence you should have. He will sup- 
perhaps you are puzzled aboutthekind _ ply cost estimates—no obligation—and 
of fence you should have—the right will erect your fence expertly. Write for 
style and height—the fence metal that detailed information about Page Chain 
best meets your needs. Near youis a _ Link Fence and we will send you his 
local, reliable and experienced fence name and address. 


unable to supply satisfactorily from its 
own generating facilities 
3. “In addition, to get the power, 


some of the rural electrics will be 


required to make large investments to , 

build their own transmission lines to Write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 
Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, 
New York or San Francisco. 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 


connect with Vepco’s system.” 

Nearly all the co-operatives served 
were initially supplied from relatively 
low voltage distribution lines. Delivery 
points for all except two of the co- 
operatives are widely separated and, AN EASY WAY TO CHECK CIRCUITS 
in many cases, are remote from the 
company’s transmission facilities. Fur- Wi h Di bi p Wi s 
thermore, the expansion of the co oper- it out istur ing ermanent iring 
atives’ systems has caused a shifting of 
the Co-operatives’ load centers result- 
ing in frequent requests that the com- 
pany furnish services at new locations. 
Obviously, as loads of the co-operatives 
grow, the need that they be served from 
the company’s transmission facilities 
also grows and this brings up the ques- 
tion of building transmission lines to ere 
deliver power at transmission voltages 
to the co-operatives’ load centers. The 


(1) Just attach instrument to (2) Slide Link out of Contact— 
Terminoa! posts. Take reading 


fixed charges on such lines extended to (3) Slide link back and bolt in position. All testing done without touching permanent 
serve co-operatives, if they are built by wiring 
the company, may be collected through 
an increased rate for electricity sold to S TAT E S Type NT Terminal Blocks 
the co-operatives over such lines If 
the co-operatives choose to build their Here is an excellent method for terminating incoming cable and panel connections for 
own lines or if such lines are not tire alarm, relay, intercom., and similar circuits. These blocks save space, can be 
necessary, electricity could be made mounted in any position. 
available at lower rates, and the ques- Made in any number of poles de- 
tion of which way this particular mat- sired, front or back connected, with 
ter can best be handled is now under or without coding strip, with or with- 
study. No definite conclusion has yet out cover 
been reached with regard to it. 

The letters referred to on p 26 in dite Title 


the August 1949 issue of Rural Elec- TATES 
3 New Park Ave Firm 


trification evidently were written in THE 
1948 when Vepco’s capacity situation Shed CL City 


was critical. Since then, Vepco’s ex- 


Tear off and mail to 
THE STATES COMPANY 
3 New Park Ave., Hartford, (6) 


Please send full information on Terminal 
Blocks 
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PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Inc lustrial ton ati¢ ns. Design and 
Construction ¢ Water Supplies, 
Sewerage and Sewa i sal, Factory Production 
and Cost Control Systems 


New York City 
Albany, N. Y 


11 Park Place 
36 State Street 


BLACK & VEATCH 
Consulting Engineers 


4706 Broadway 


HUGH JE Corres & m.. ae 


eral Hy 
the design, finance) 
Inanagement « 
plants 


350 Fifth Avenue 


DAY & ZIMMERMANN, INC. 


Engineers 
Design Constructior Management 
Investigations and Repor 


PHILAD eee 


NEW YORK Packard Building CHICAGO 


Doble Ragianeting Company 
Electrical Ins ti ngine 


Field Testing and Maintenance of High Tension 
Insulation, Speciai Probie i ectrical Co 
municat ior 


Office and Laborato 
Box 344, Belmont 78, Ma 


Branch Office: 20 N. Wacker 


Ebasco Services Incorporated 
Engineers - Constructors - Business Consultants 


Design nstructior 
Financial and ¢ Ips rating Consultation 
Investiga and Report 

onsulting Engir 
Two Rector Street 


ELECTRICAL TESTING 
ee INC. 


ClALIZINE 
TECHNICAL SERVICES 
those int spon g00 1 quality 


2 East End Avenue at 7%t New York 21, N. ¥ 


ROBERT E. FOLEY 
Serer CORPORATION 


Desig Surveys—— Appraisals 
Construction & Maintenat 


Transmission- -Distributi omu 
Substation, Radio ar d r levision 
48 Griswold St Binghamt 


FORD, BACON & DAVIS 


Engineers 
DESIGN . CONSTRI TION 
VALUATIONS . REPORTS 


Philadelphia Chicag la Angeles 


GILBERT ASSOCIATES, Inc. 


DESIGN AND SUPERVISION OF STEAM, HYDRO 
WATER SUPPLY SEWAGE DISPOSAL 
DP DIESEL PLANTS 
Labor Relat 


HARZA ENGINEERING CO. 
Consulting Engineers 
MONTFOKD “ple Bet V. DAVIS 
Hydr 


n Line Ss ‘Ma Ake nt 
Har r Structures 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 
Transmission Lines, Rohenenene 


lumbus, Obie 
e Street, Chicag an 
rty St., New Yor 


x & Compa 
REPORTS INVESTIGATIONS VALUATIONS 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION 
OPERATION, MANAGEMENT APPRAISALS 
INVESTIGATIONS, REPORTS, RATES 


LaSalle St Chicag 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydrau 
Investigations, Reports, De 
Appraisals 


of Cor 


ARTHUR L. MULLERGREN 


Engineering-Management 


Public—Utilities—Natural Gas 


Kansas City, Mo. 


a nae SERVICE 
& ENGINEERING Co. 


nsultin d Des 
Barineer Peieiichen: 
Financing 
! r Operations 
Chicago 4 


Recording & Statistical Corp. 
BILL ANALYSIS -CONSUMPTION 
THI ONE 's ree “ME rHOD 


ney Analyzer 


6 New Yor 


SANDERSON & PORTER 


Engineers and 
Constructors 


Chicago 
Los Angeles 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St 


Chicago, Ill 


F. W. SCHEIDENHELM 


electric Develop 
Bog ering Problems 
1 Water Power Law 


New York 7, N.Y 


F. A. TUCKER, INC. 


Contractors—Engineers 


‘ relephone 
ads Bridges 


Rutland, Vt 
Chartotte, N. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 
Transmission-Distribution 
a1 ne Lines 


0 Oliver Bldg 
‘ittsburgh, Pa 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design © Construction ¢ Reports ¢ Appratsals 


80 Broad Street, New York 4 


November 5, 1949 @ ELECTRICAL WORLD 





pansion program has put it in position 
to furnish the total requirements, both 
present and future, of all of the co- 
operatives in its service area. 
J. G. Holtzclaw 
President 
Virginia Electric and Power Co 
Richmond, Virginia 


(Editors Note: This is an additional letter in 
the series published in the September 
of Erecrricat Wortp answering charges made 
in the August 1949 issue of Rural Electrifica 
tion magazine.) 


10 issue 


Corps of Engineers 
Not TVA Operate Projects 


To the Editor of Evectrica, Wort: 

The August 13 issue of ELEcTRICAL 
World carries an article on p 77, en- 
titled, TVA is Looking Ahead to a 
Rosy Future, Adding Units to 
Rising Load. This article states that 
TVA is operating the Corps of Engi- 
neer’s Dale Hollow project and will 
operate the Center Hill and Wolf Creek 
projects which the Corps of Engineers 
now have under construction. 

The article is erroneous in stating 
that TVA operates or will operate these 
The responsibility for the 
operation of these stations rests with 
the Corps of Engineers and the Corps 


Serve 


stations. 


of Engineers is carrying out that re- 
sponsibility. Power produced by the 
Corps of Engineers at its Cumberland 
projects is delivered to the Tennessee 
Valley Authority for marketing under 
an agreement with the Department of 
the Interior. 
W. E. Potter 
Colonel 
Corps of Engineers 
Acting, Assistant Chief of 
for Civil Works 
Washington, D. C. 
(Editors Note: Col 


Engineers 


Potter is correct.) 


Standard Crossarm 
Brace Sizes 


To the Editor of Evectricat Wortp: 

On Page 20, in your column headed 
“Technical Notes” you have a 
graph which reads as follows: 
arm Braces of the 44 x 1% in. kind 
are still being ordered by 
stead of the 
Why?” 

Just to prove that I read your column 
and to offer a correction, the standard 
EEI Crossarm Brace is sz x lss. As 
a matter of fact, I do not believe you 
could purchase a piece of steel 14 x 
les. Perhaps this is just a typographi- 
cal error, but, | thought you would like 


para- 
“Cross- 


many in 
standard 4% x Is in 


hrought to your attention. 
R. M. Waggoner 
Vice President 


to have it 


Hubbard & Company 








SEARCHLIGHT SECTION 


Classitied Advertising 


ae eek ete 
BUSINESS: 


UNDISPLAYVED 
Not areailable for equipment adrertiaina) 
$1.2" 4 line, minimum 4 lines. To figure advance 
payment count 5 average words as a line 
individual Employment Wanted advertising rate te 
% the alwee rates payable In advance 
Bow Numbers—-Care of publication New York, Chi- 
sco or San Franci-co offices count as one lire 


Discount of 10% if full payment is made tn advance 
for 4 consecutive Insertions 


REPLIBS (Bor No.): Address to office nearest you | 


NBW YORK: 330 W,. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave, (11) 
SAN FRANCISCO: 68 Post St. (4) 


EMPLOYMENT SERVICE 


SALARIED POSITIONS $3 

are considering a new ection communi- 
cate with the’ undersig 1 We offer the 
original personal employment service (39 years 
recognized standing and reputation), The pro- 
cedure is highest ethical standards, is individ- 
ualized to your personal requirements and de- 
velops vertures without initiative on your 
part ar dentity covered and present posi- 
tior ected Send only name and address 
for ails R. W. Bixby, Inc., 262 Dun Bldg 
Buffalo 2, N. Y. 


00-$35,000. If you 


SALARIED PERSONNEL, $3,.000-$25,000. This 
‘onfidential service established 1927, 
to needs of high grade men who seek 
a change of ection under conditions assur- 
ne f yer full protect to ont 

and 7 
al consultat 
1ings, Dept L, 
, Conn. 


POSITIONS WANTED 


GRADUATE OF State Technical Trade College 
Vienna, Austrian citizen, 27, t 


geared 


ars er 
expe n and 


PW-132 


GENERAL 
ground 
years ex 


trical Worle 


FOREMAN 


ENGINEER, 51 

ut t and 
small plant elect: divis 
N. J. registered PW-1289 


U. S. Government 


UNITED STATES DEPARTMENT OF 
THE INTERIOR, Bureau of Reclamation 
Sealed bids (Specifications No. 2816) will 
be received by Bureau of Reclamation, Den- 
ver, Colorado, December 6, 1949, and then 
public opened r furnishing three 
16,667/20 5 delta- to 115,000 
grounded wye 60-cycle, oil- 
immersed, self r-cooled, out- 
door power trar rmers for Canyon Fi v 
Power Plant, Canyon Ferry Unit, Montana 
Missouri River Basin Project Delivery is 
desired within 840 to 1,020 days ‘or par 
ticulars, address Bureau of Reel: 
Building 1-A, Denver Federal Center, 
ver, Colorado 
MICHAEL W. STRAUS, Commi 


(101) 
UNITED STATES 
THE INTERIOR, Bureau of Reclamat 
Sealed bids (Specifications No. 2817) wi 
be received by Bureau of Reclamation, Den 
ver, Colorado, December 6, 1949, and tl 
publicly opened for furnishing 5-kv., i 
door, m« co ‘lad switch-gear 
assemt y -Mohawk Pum 
Plants 2 ‘ on-Mohawk 
Division, G r Delivery 
is desired within ‘or particulors 
address Bureau Reclamation, 
1-A Denver “ederal Center, 
Colorad 
MICHAEL W 


DEPARTMENT OF 


STRAUS 


Commiss 


WANTED 


ANYTHIN within re » that 
fleld ser ‘ vy E r al 

quickly 

attentior 

assured bhe« 

read, 


“OPPORTUNITIES” 


—RATEN— 


oa} dt as 
:USED OR RESALE 


DISPLAYED 
Individual Spaces with border rules for prominent 
display of advertisements 


The advertising rate ts $9.75 per inch for all 
advertising appearing on other than a contract 
basis Contract rates quoted on request. 


An advertising inch t@ measured %” vertically on 
one column, 3 columns —30 inches—to a page. 


ELECTRICAL DESIGNERS 


ESTABLISHED BOSTON CONSULTANTS HAVE 
OPENINGS FOR ELECTRICAL ENGINEERS, 
DESIGNERS AND DRAFTSMEN WITH POWER 
ser” AND INDUSTRIAL DESIGN EXPERI- 


330 W 


P-1267, Electrical World 
42nd St., New York 18, N. ¥. 


TRANSFORMER MANUFACTURER 


Looking for SALES Representation in 
Philadelphia Area for sale of Power 
and Distribution Transformers. 
RW-9654, Electrical World 
330 W. 42nd St., New York 18, N. Y 


WANTED to BUY 
WATTHOUR METERS 


FOR SALE 
SOCKET TYPE METERS 


YOUR INQUIRY SOLICITED 


ATLANTIC ELECTRIC 
METER CORP. 


214 E. 41 St., New York 17 


TRANSFORMERS WANTED 


Purchase or Rent 


Three each: 333 or 500 kva, single phase, 
60 cycle o1] cooled, new or used, primary 
voltage 4800—secondary voltage 240/480 
with taps. 
W-1303, Electrical World 
520 N. Michigan Ave., Chicago 11, M 


RECTIFIERS WANTED 


Up to 3000 amperes of Rectifiers or motor genera- 
tor set. Input 220 or 440 volt. 3 phase. 60 
cycles. Output 6 volts. Must be in good condi- 
tion and low priced 


H. S. Boorman 


WALL WIRE PRODUCTS CO. 
Plymouth, Michigan 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lergths too long or too short 
Teles hone: Eastgate 7-4778 


PIERCE CABLE CO. 
2670 Clybourne Ave. Chicago 14, Illinois 
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SEARCHLIGHT SECTION 


FROM AVAILABLE STOCK 


TURBO GENERATORS 


Make Desc. 


GE Auto extraction—250 Ibs. I.8.P 
36 Ibs. ext.—2300 v. 3 ph. 60 cy. 


GE Condensing —250 Ibs. 1.8.P. 440 


v. 3 ph. 60 cy.—Buillt 1944 


Whee. Condensing oe Ibs. L.S.P. 440 
3 ph. 60 ¢ 


Whse How-endentiog 125/150 Ibe. | 2 
P.5 tbs 


18 B.P.~-240/480 
v. 3 ph ee 


SYNCHRONOUS CONDENSERS 


KVA Make Type Volts Speed 
5140 Whse 24004150 600 
4000 GE. TSC 2400/4150 900 

Whae 2400/4800 720 


BELYEA 


MOTOR vpn oc SETS 


TRANSFORMERS—60 Cyvie 


Make Type Volta 
O1sCc 66000x 1000 
DT 
_ 


1.E AVDDJ 
Maloney C 

GE HTI 
Pitts O1I8C 
Whase OIsc 
Al. Ch OIsCc 
Whae. OISC 
Pitts OIC 
G.E HS 


COMPANY, INC. 
OFFICE & SHOP 


ba] 
2 


33000x2300 

2300 ee) 440 
13800x230, 460 
26400x2600 
2400%240-480 


Pa me OOO GO mt ad ee Oe 


51 Howell St. Jersey City 6, N. J. 


FOR SALE 


4000 KW TURBINE GENERATING PLANT 


Consisting of 


1—2000 KW and 2—1000 KW General Electric, 3 
phase, 60 cycle, 480 Volts, 3600 R.P.M. Condens- 
ing Turbo Generator Units. Complete with all 
Auxiliaries. General Electric inspection reports 


are available. 


A. G. SCHOONMAKER CO., INC. 


50 CHURCH ST. 


TRANSFORMERS 
FOR SALE 


3—500 KVA A-Ch 33000-2300 
3—500 KVA G-E 2400-240 480 
3—500 KVA G-E 11500-2300 4000Y 
3—333 KVA G-E 33000-2300 4000Y 
3—333 KVA G-E 13800-120 240 
3—333 KVA G-E 2400 4160Y-240 480 
1—250 KVA G-E 6900 11950Y-230 460 
3—200 KVA G-E 6900 11950Y-230 460 
3—200 KVA G-E 6600 11430Y-2300 
3—200 KVA W-H 2300-469 230 115 
3—150 KVA G-E 11000-2300 4000Y 
3-phase 
2—1500 KVA G-E 33000Y-2300Y, 575 
1—1800 KVA Wag 6600-575 


Many other items in stock 


TRANSFORMERS 
WANTED 


Reliable rewind and repair service on 
all makes of transformers 


THE ELECTRIC SERVICE CO. 
Cincinnati 27, Ohio 


Digby 9-4350 


NEW YORK 7, N. Y. 


OPPORTUNITIES! 


New and used equipment recently 

released from service by a num- 

ber of electric and gas utility 
companies 


ow 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Cw 


Send for new list, . .. to 


EBASCO SERVICES INCORPORATED 
(APPARATUS EXCHANGE) 
Two Rector St., New York 6, N. Y 


November 5, 


Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators. Steam and Oil 
Engines, Boilers, Motor Generators, 
Rotaries, Transformers, Motors, Com- 
pressors, Induction Voltage Regulators, 
Oil Circuit Breakers, etc. 


Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St., New York 7, WN. Y. 


ELECTRICAL CABLE 


@ for every industrial and power application 

@ Special constructions. Odd lengths. 

@ Large stocks on hand of high voltage, lead 
covered cables not ordinarily stocked by your 
regular supplier. 

@ Cut to length. Reasonably priced. 


UNIVERSAL Wire and Cable Co. 
2670 N. Clybourn Ave., Chicago 14, It 


FOR SALE 


One New Sauerman 3 Cu. Yd. 


CRESCENT 
COAL SCRAPER BUCKET 


Immediate Shipment 
For Price Contact Mr. N. C. Stirewolt, V.P 
CENTRAL ILLINOIS 


PUBLIC SERVICE COMPANY 
Illinois Building Springfield, II. 


FOR SALE New—Never Used 
BOILER FEED PUMP, WORTH., 4-UX-2 


600 GPM, 2310 ft. hd 
500 HP Allis-Chalmers Motor, ARW, 3-60-440, 
3600 RPM. CH Starting Control 

DELL STEPHENSON & CO. 
2565 Guardian Bidg., Detroit 26, Mich. 


An ] 
Investment e 


Productive advertising 
isan INVESTMENT 
rather than an EX- 
PENDITURE. 
“Searchlight” adver- 
tisers almost invariably 
report prompt and sat- 
isfactory results. 

BE CONVINCED— 
send us your advertise- 
ment TODAY. 


Address 
Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO. 
330 W. 42nd St., N. Y. 18, N. Y. 





1949 @ ELECTRICAL WORLD 


ee a aii | 


SEARCHLIGHT SECTION 


DIESEL ELECTRIC POWER 


FOR 


IMMEDIATE DELIVERY 


UNIT CAPACITIES—10 TO 1875 KVA 


A. C.—50 AND 60 


CYCLES 


ANY VOLTAGE 


A PARTIAL LIST OF OUR INVENTORY 


Make 
Fairbanks Morse 
Fairbanks Morse 
Ge neral Motors 
General Motors 
Alc oO 
Baldwin 


33F1 


12-5 


53c0\ A. G. SCHOONMAKE 


ENGINE DIVISION 


Sealed bids 
will be received on or before 
November 28, 1949. 


4—Connelly Water tube boilers, 4 drum 
365 H.P. equipped with type A Cox 
grate stokers. 

1—General Electric Turbo - Generator 
straight condensing 1000 K.W. 1250 KVA 

3600 R.P.M. 2300 volts operating 
pressure 200 PSI 3 stage equipped with 
the following: 

-—Steam driven D.C. generator No. 
663325 type cc 351 cvv 3600 R.P.M. volts 
125 Amp/280 G.E. Curtis Turbines No. 
22638 KW 35 3600 R.P.M. form 3 1 stage 
135 PSI G.E. 

—Alberger Pump and ae size 30D 
No. 11082 motor on p G.E. No. 8931 
type LTC 343.6-75- 1200 3 3 ‘uae 60 tea 
220 volts 1150 R. P.M. 75 H.P. #415502. 


Municipal Light & Power Plant 
South Vine Street, 
PORTLAND, INDIANA 


REBUILT ELECTRIC WATTHOUR METERS 


Large quantity, ac. 60 cy, single phase, 120v., 


5 GE. Wstghse, 
$ 


0 each 


mostly 
Sangamo 


OIL FILLED TRANSFORMERS 


600 cach, 2400-120/240 (old style) 1% 
& 5 KVA. with and without taps 4 00 
Per KVA 


MICORTA (canvas base) hakelite TUBING, 
Nat. Fibre Co product, about 4,000 pieces, 
29/32” . 

6" long, Approx 35,000 total inches, 

inch 


amps. new type, 


L. NABUT 
WEATHERLY BLDG. 


ELECTRICAL WORLD @ November 


Model 


38D8% 
16-278A 


6-1214x13T 750 
VO.-6 


PORTLAND, ORE. 


Model 
DSG-6 
KNA 
968A 


268A 
6043C 


KVA 
375 
330 
312 


187 


HP RPM 
2000 300 
1600 720 
1600 720 
1080 720 


Make 
Enterprise 
Superior 
General Motors 
Ingersoll Rand 
600 125 General Motors 
510 450 75 General Motors 

ESTABLISHED 1898 


Dita! Engines + Power Machinery ve , Se, 


50 CHURCH STREET, NEW ae 7,4. Y¥. 


6 


67 


DIESEL GENERATOR PLANTS 


COMPLETE WITH SWITCHBOARDS 
1000 KW TO 100 KW 
STATIONARY AND PORTABLE 
AT GREATLY REDUCED PRICES 
NEW UNIT GUARANTEE 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


Telephone NEvada 6-2808 1412 So. Alameda Street 
Cable Address HEMCOY Compton 1, Calif. 


1606 S3ré ST. NORTH BERGEN WJ MYC Tel: LOngacte 5.3227 WJ. Tel. UNion 3-2600 


SLIP RING MOTOR 
3. MT. 257 RPM 666 


SYNCHRONOUS CONDEN SER 


TRANSFORMERS 


—1!000 KVA G.E. 3 ph. 4150 V-2400 V 


00 
2200 v 4150 
i—2500 KVA Whse 720 RPM 2200 V with D.C 
exciter. 
MOTOR GENERATORS 
1—1000 KW Whse, 275 V, 720 RPM 4150 voit 
1—1000 KW G.E. 600 V, 514 RPM, 2200/4000 
275 V, 900 RPM, 4150 volt 


Complete Line of A.C. and D.C. Motors and Generators 


100 KV KVA G.E. 4150 V Pri. 240/480 V Sec. 

yran 

Vo 6 50'KVA Whee, 4150 V Pri. 120/240 V See. 
Inerteen 


1—500 KW G.E 


5, 1949 





Lower your 


overhead 


maintenance 
costs ! 


Aero’s New TT) 


‘Aerial Platform 
CT am 


Cut your man hour costs for 
overhead maintenance and 
repair to the bone. Reach 
inaccessible places quickly 
and eosily from a safe, 
aerial platform. Overhead 
wiring — line inspection 

— lighting fixture bulb 
replacement — painting 

and numerous other 

time consuming main- 
tenance operations are 
accelerated and made 

simple with the new 
Aero Metalcraft Ex- 
truded Aluminum 
Platform Ladder. 
You can mount it 
on any suitable 
(% ton and up) 
truck platform 
or braced body 
roof. Forinside 


@ Extends to r S \ 
28 Ft 
maintenance 


@ Rotates 360° \y\ 
W\ operations 


\ \\ mount it on 
most plat- 

form - type 
materials 

\ handling 
\ trucks. 


\ 
AN 


@ inclines 45° 


@ Manuol or 
Hydraulic 
Actuation 


@ Strong, 
lightweight 
construction 
of Extruded : 
Atcenab \ Requires 
Aluminum \ only one 
Alloy manto 

erect 

@ Minimum ladder. 

Maintenance 

Costs 


@ Interior or 
Exterior 
Uses 


Learn all about this new 
Aero Metalcraft development 
and what it means to you 


Send for free descriptives 
folder — today! 
Ga, 


SOasoano™ 


Licensed 
Manufacturer 


METALCRAFT 


CORPORATION 
Rockleigh, New Jersey 


P.O. Box 431, Englewood 


Advertising in This Issue 


Abbott & Mathewson, Inc. 
Aero Metalcraft Corp. 
Air Preheater Corp., The 
Allis-Chalmers Mfg. Co... 
American Structural Products Co. 131 
Anaconda Wire & Cable Co 
Associated Research, Inc. 
“Automatic” Sprinkler Corp. 
America 
Automaiic Switch Co. abies 


Babcock & Wilcox Co., The 20, 21 
Bauer & Black Div. of Kendall Co. 99 
Bell Telephone Laboratories .... 42 
Binkley Mfg. Co. . 130 
Blaw-Knox Co. eo: 
Burndy Engineering Co., icc 


Champion Lamp Works. . 

Chicago Pneumatic Tool Co..... 
Coal Chemical Sales, Div. U. S. 
Steel es 
Cornell-Dubilier Electric Corp. 

Crouse-Hinds Co. 


De Laval Separator Co., The.... 
Delta-Star Electric Co.. 

Dillon & Co., W. C. 

Directory of Engineers.... 

Dodge Div., Chrysler Corp 
Dravo Corp. is 
Driver-Harris Co. 


Eagle Mfg. Co. 

Eisler Engineering Co., ; 
Electroline Company : Shien) 
Engineers, Directory of — 
Everstic': Anchor Co. 98 


G&W Electric Specialty Co...... 45 
General Electric Co. 
Apparatus Dept. 84, 85, 87, 89, 91 
Construction Materials Dept.... 113 
CROMOTRL TOMI GO... i cccccsccese. 1D 
Grinnell Co., Inc. ; 
Gulf Oil Corp. ; 
Guth Co., The Edwin F. 


Haley & Co., Inc., R. G. = 
Hazard Insulated Wire Works. . " 
Honan-Crane Co. 

Hoskins Mfg. Co. 
Hubbard & Co. 
Hughes Bros. 


Ilsco Copper Tube & Products, 
ine... oon ee 
Indiana Steel & Wire Co..... . 130 
Ingersoll-Rand .... a 
Irvineton Varnish & Insulator Go. 32 
I-T-E Circuit Breaker Co.. Third Cover 


Jenkins Bros. ree 
Johns- Manville 124, 133 


Kearney Corp., James R......... 26 
Kerite Co., The an 50 
Koppers Co., Inc. ..... 120 
Kuhlman Electric Co... . Fourth Cover 


Lopn Insn'ator Co, Inc. ; 39 
Leeds & Northrup Co. 17 


Macal’en Co., The Sika ae 
Mallory & Co., Inc., P. R. Sane ae 


McGraw-Hill Book Co. 
Memco Eng. & Mfg. Co., Inc.. 
Mitchell Mfe. 

Moloney Electric Co... 
Mosinee Paper Mills Co... 
Murray Mfg Co., D. J.... 


National Telephone Supply Co., 
The awe nda 
National Varnished Products 
Corp., The en 
Okonite Co., The a 
Orangeburg Mfg. Co., Inc. 


Pacific Electric — a. 
Page Fence Assoc.. 

Painut Co., The ...... 
Penn- Union Electric Corp. . 
Permanente Products Co. 
Porcelain Products, Inc.... 
Power Equipment Co. 


Railway & Industrial ctoennainen 
Co. ; ea 

Remington Rand 3 

Revere Copper & Brass, Inc 

Reynolds Metals Co 

Riley Stoker Corp. 

Rohm & Haas Co. 

Royal Electric Mfg. Co.. 

Rusgreen Mfg. Co....... 


S&C Electric Co. ... 
Sangamo Electric Co. ..... 
Searchlight Section 139, 140, 141 
Sherman Mfg. Co., H. B..... 132 
Simplex Wire & Cable Co.. 29 
Snap-On Too!s Corp. 131 
Star Porcelain Co.... 136 
States Co., The ... + Kites 137 
Superior Engine Div., National 
Supply Co. 22 
Superior Switchboard & Devices 
Co. . 135 


Triangle Conduit & Cable Co., Inc. 
United States Steel Corp. 28 


Wagner Electric Corp.... 111 
Westinghouse Electric Corp...24, 25, 
34, 49 
Instrument 
Second Cover 


Weston Electrical 


Corp. 
Bi 
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Greater 


Circuit Breaker 
ACCESSIBILITY 


ANOTHER REASON TO BUY: 


MULTUMITE 600 


1-T-E's IMPROVED LOW VOLTAGE SWITCHGEAR—WITH METAL-PANEL CIRCUIT BREAKERS 


——® It’s easy for your operators and maintenance men to 
get at this circuit breaker. When racked to the fully disconnected 
position it is in the clear . . . easily accessible from front, sides 
and bottom . . . does not have to be removed from compart- 
ment for inspection . . . when removed, self-standing on 


>" “feet”. 
Greater circuit breaker accessibility is only one of the many 


advantages that make Multumite ‘600° your best switchgear 
buy. I-T-E engineers have incorporated all time-tested and 
proved I-T-E features with latest switchgear developments. 
Result: an improved switchgear assembly with construction em- 
phasis on greater all-around accessibility, safety and compactness. 


PLUS GREATER SAFETY: 

Completely metal-enclosed . . . circuit breakers and bus com- 

partments effectively separated by metal panels of breakers 
even control wiring is enclosed in metal wiring troughs. 


AND ADDED SPACE-SAVINGS: 

New narrow-width design cuts down on over-a!l board length 
‘ permits four-high stacking of 15,000 amp.-rated circuit 
breakers, three-high stacking of 25,000 and 50,000 amp.-rated 
electrically or manually operated breakers. 


A new, fully illustrated bulletin telling 
the complete story of Multumite “600” 
GET THE is available now. We will be glad to 
send you a copy. Write for Bulletin 


COMPLETE @ 6003-D. Your local I-T-E representa- 


tive will be glad to give you all the 

STORY ee mee , 
pertinent information on Multumite 
“600”. Consult him without obligation. 


SPECIFY I-T-E FOR DEPENDABLE SWITCHGEAR 


1-T-E Circuit Breaker Co., 19th & Hamilton Streets, Philadelphia 30, Pa. 


Power Switching Equipment Division: Railway & Industrial Engineering Co., Greensburg, Pa. 
Canadian Mfg. & Sales: Eastern Power Devices, itd., Toronto © Export Sales: Phillips Export Corp., New York 


SWITCHGEAR + UNIT SUBSTATIONS + ISOLATED PHASE BUS STRUCTURES + CIRCUIT BREAKERS + MECHANICAL RECTIFIERS + RESISTORS + SPECIAL PRODUCTS 





NO. 5 OF A SERIES 


DO YOU BUY TRANSFORMERS BY HABIT OR BY MERIT? 
Here’s An Important KUHLMAN Saf-T-Kuvhi Merit: 
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BETTER VOLTAGE REGULATION! 


Kuhlman Saf-T-Kuhl transformers are filled with 
a non-inflammable, non-explosive, inert cooling 
fluid. This makes them 100% safe — permits 
them to be installed right at load centers. Re- 
sult: greatly improved voltage regulation and 
reduced power losses! 

The expense of running long lines of second- 
ary copper is avoided, too, since Kuhlman Saf-T- 
Kuhls make it possible to divide electrical circuits 
into several sections. And because Saf-T-Kuhl 


Kuhlman Saf-T-Kuhl transformers are built with the same 
care and precision that is a feature of all Kuhlman trans- 
formers. In ratings 25 KVA and below, transformers fea- 
ture Kuhlman’s pioneering Bent Iron Core, with its superior 
operating and weight-saving characteristics. Core and coil 
assemblies are especially insulated and finished for Saf-T- 
Kuhl immersion. Operating handle of tap changer extends 
well above fluid level. Large ducts in windings assure free 
coolant circulation, eliminate danger of “hot spots”. Cover 
and bushing gaskets are of a special long-life rubber com- 
pound. Relief diaphragm is standard equipment on all 
single phase ratings 3742 KVA and higher, and on three 
phase ratings 30 KVA and up. Gas absorbers are optional 
equipment on all ratings. 


Keep Kuhiman in mind for the most efficient answer to all 
your transformer problems. 


Transformer rated 60 cycle, 3 phase, 13,800—240 volts with 


Primary side complete assembly 1000 KVA, Saf-T-Kuhl . 
taps. Transformer pictured with junction box cover removed. 


TRANSFORMER 
TOPICS 


ANSWER: 


transformers may be installed with perfect safety 
anywhere in a plant — below floor level, at floor 
level, or up above manufacturing equipment near 
the ceiling — all available floor space is saved for 
productive units. 

No matter where Saf-T-Kuhls are installed, 
they assure you of complete protection against 
fire or explosion. This eliminates the need for 
expensive fireproof vaults and, in many states, 
results in lower insurance rates. 


50 Cycle 
Transformer 
Operated at 

60 Cycles 


QUESTION: 

A dry type Class B insulated 
transformer rated 500 KVA, 
2400 to 480 volts, 3 phase, 
50 cycles, is being consider- 
ed for use at 60 cycles at the 
same KVA and voltage rat- 
ing. Performance data at 50 
cycles are given below. 
What is the estimated per- 
formance at 60 cycles? Com- 
pare with the performance 
of a transformer designed 
for 60 cycle service. 


Core Loss Watts 

Copper Loss Watts 

Eddy Loss Component Watts 
of Copper Loss 

wR 

% IX 

% Impedance 


Regulation 
100% P F 
80% P F 


% Efficiency 
Fuli Load 
% Load 
2 Load 
Ye Load 


1940 
5250 


770 
1.05 
5.88 
6.05 


1.22 
4.50 


98.57 
98.70 
98.70 
98.20 


huldman ELECTRIC COMPANY . BAY CITY, MICHIGAN 


EXPORT REPRESENTATIVES: /nfernational Standard Efectric Corporation, 67 Broad St., N. Y. City, N. Y. Cable Address: Microphone, N. Y. 





